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FOUNDRY RESEARCH 


includes Lectromelt* Furnaces 





when building for the future 


ECOGNIZING the impor- 
tance of the electric arc fur- 
nace to the modern iron and steel 
foundry, research laboratories 
now include them for help in 
developing methods and solving 
metal problems. The two Lectro- 
melt Furnaces shown above are in 
such a foundry—small enough to 
expedite experiments, big enough 
to simulate production runs. 

Lectromelt Furnaces give the 
exact control of heat and analyses 
needed to make today’s engineered 
castings. With metallurgical re- 
search finding more and more 
uses for special alloy castings, 
specifications are tougher, yet a 
good foundry with a Lectromelt 
Furnace can meet these rigid re- 
quirements. 

Our engineers will answer your 
questions covering all sizes of 
furnaces. Catalog No. 9-A de- 
scribes them. For a copy, write 
Lectromelt Furnace Company, 
$16 32nd Street, Pittsburgh 30, 
Pennsylvania (a McGraw Electric 
Company Division). 





Manufactured in... ENGLAND: Birlec, Ltd., Birmingham . . . FRANCE: Stein et Roubaix, Paris... 
BELGIUM: S.A, Belge Stein et Roubaix, Bressoux-Liege... SPAIN: General Electrica Espanola, Bilbao STANDARD 
... ITALY: Forni Stein. Genoa... JAPAN: Daido Steel Co.. Ltd.. Nagova 





*AcG. T. mM. U.S. PAT. OFF 


WHEN YOU MELT... TWO HUNDRED TONS 


CAPACITY 
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OCTOBER 


4-5 . . Magnesium Association, Drake 
Hotel, Chicago, Annual Convention. 


6-12 . . American Society for Metals, 
Publie Auditorium, Cleveland. National 
Metals Congress & Exposition. 


8-12 . . American Welding Society, Ho- 
tel Cleveland, Cleveland. Fall Technical 
Meeting. 


10-11 . . Material Handling Institute, 
Inc., Traymore Hotel, Atlantic City, N. J. 
Fall Meeting. 


11-12 . . National Foundry Association, 
Sheraton-Cadillac Hotel, Detroit. Annual 
Meeting. 


11-12 . . Armour Research Foundation, 
Illinois Institute of Technology, Hotel 
Sherman, Chicago. National Noise Abate- 
ment Symposium. 


13 . . Metropolitan Brass Founders’ Assn., 
The Brass Rail, New York. Forty-sixth 
Anniversary. 


18-20 . . Foundry Equipment Manufac- 
turers’ Association, The Greenbrier, White 
Sulphur Springs, W. Va. Annual Meeting. 


19-20 . . New England Regional Foun- 
dry Conference, Massachusetts Institute 
of Technology, Cambridge, Mass. Spon- 
sored by the New England and Connec- 
ticut Chapters of the American Foundry- 
men’s Society. 


19-20 . . Northwest Regional Foundry 
Conference, Benjamin Franklin Hotel, 
Seattle. Sponsored by the Washington, 
Oregon, and British Columbia Chapters 
and the Oregon State College Student 
Chapter of the American Foundrymen’s 
Society. 


20-23 . . Conveyor Equipment Manu- 
facturer’s Association, The Greenbrier, 
White Sulphur Springs, W. Va. Annual 
Meeting. 


22-26 . . National Safety Council, Con- 
rad Hilton, Congress, Morrison, and La- 
Salle Hotels, Chicago. Safety Congress 
& Exposition. 


25-26 . . Metals Casting Conference, 
Purdue University, Lafayette, Ind. Spon- 
sored by the Central Indiana and Michi- 
gan Chapters and the Purdue University 
Student Chapter of the American Foun- 


drymen’s Society. 


29-30 . . Refractories Institute, The 
Homestead, Hot Springs, Va. Fall Meet- 
ing. 


81-Nov. 2 . . Gray Iron Founders’ Socie- 








ty, The Homestead, Hot Springs, Va. 
Annual Meeting. 


$1-Nov. 2 . . Industrial Management 
Society, Hotel Sherman, Chicago. Time 
and Motion Study and Management 
Clinic. 


NOVEMBER 


7-9 . . Steel Founders’ Society of Ameri- 
ca, Carter Hotel, Cleveland. Technical 
& Operating Conference. 


8-9 . . All-Canadian Foundry Confer- 
ence, Mount Royal Hotel, Montreal, Que. 
Sponsored by Eastern Canada and On- 
tario Chapters of the American Foundry- 
men’s Society. 


25-30 . . American Society of Mechanical 
Engineers, Hotel Statler, New York. An- 
nual Meeting. 


26-30 . . Third International Automation 
Exposition, Trade Show Bldg., New York. 


29-30 . . Michigan Regional Foundry 
Conference, University of Michigan, Un- 
ion Bldg., Ann Arbor, Mich. Sponsored 
by the Detroit, Saginaw Valley, Central 
Michigan, and Western Michigan Chap- 
ters of the Arerican Foundrymen’s So- 
ciety, and the University of Michigan 
and Michigan State University Student 
Chapters. 


DECEMBER 


5-7 . . American Institute of Mining and 
Metallurgice] Engineers, Morrison Hotel, 
Chicago. Electric Furnace Steel Confer- 
ence. 


10-11 . . Material Handling Institute, 
Inc., Biltmore Hotel, New York. Annual 
Meeting. 


1957 


FEBRUARY 


14-15 . . Wisconsin Regional Conference, 
Hotel Schroeder, Milwaukee. Sponsored 
by the Wisconsin Chapter and the Uni- 
versity of Wisconsin Student Chapter of 
the American Foundrymen’s Society. 


21-22 . . Southeastern Regional Foundry 
Conference, Dinkler-Tutwiler Hotel, 
Birmingham, Ala. Sponsored by the 
Birmingham and Tennessee Chapters and 
the University of Alabama Student Chap- 
ter of the American Foundrymen’s So- 
ciety. 


MARCH 


11-15 . . Nuclear Congress, Convention 
Hall, Philadelphia. 


15-16 . . California Regional Foundry 
Conference, Claremont Hotel, Berkeley, 
Calif. Sponsored by the Northern Cali- 
fornia and Southern California Chapters 
of the American Foundrymen’s Society. 


25-29 . . American Society for Metals, 
Pan-Pacific Auditorium, Los Angeles. 
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Tenth Western Metal Exposition and 
Congress. 


APRIL 


12-13 . . East Coast Regional Foundry 
Conference, Benjamin Franklin Hotel, 
Philadelphia. Sponsored by the Phila- 
delphia, Metropolitan and Chesapeake 
Chapters of the American Foundrymen’s 
Society 


MAY 


6-10 . . American Foundrymen’s Society, 
Cincinnati. Castings Congress 


JUNE 
20-22 Penn State Regional Foundry 
Conference, Penn State University, State 
University, Pa. Sponsored by the Ro- 
chester, Pittsburgh, Metropolitan, East- 
ern New York, Western New York, 
Northwestern Pennsylvania, Central Neu 
York, Chesapeake and Philadelphia Chap 
ters and the Penn State University Stu 
dent Chapter of the American Foundry- 
men’s Society and the Reading 
Foundrymen’s Assn. and Conestoga 
Foundrymen’s Assn 


23-25 . Alloy Casting Institute. The 
Homestead, Hot Springs, Va. Annual 
Mecting 


GIFS Starts Market Plan 


An aggressive industry-wide ma 
keting program to sell more gray 
iron castings has been launched by 
the newly organized Marketing 
Committee of the Gray Iron 
Founders’ Society. 
Donald H. Workman, G.LF-S. 
executive chairman, stated that 
marketing in the industry has 
lagged behind its technological ad- 
vances in that the full possibilities 
of new techniques had not been 
exploited. Richard C. Meloy, 
G.I.F.S. marketing director, said 
that comprehensive surveys were 
expected to point ways —such as 
new product development and bet- 
ter customer service — by which the 
over-all gray iron castings volume 
could be increased. 

The program will be based on 
é £ ro yogic facts to be gathered by compre- 
ca te eee ; * : ai gre iar ny and re duc : util ot ‘ hensive surveys directed to design 
‘ofan age ile iti Oe oa aed ne *% ee ae engineers, sales executives, pur- 

t obligation. } a aay eae pe oe: eat t te ; ; chasing agents, foundries and the 

% ve i od “ | public. Results of these surveys will 

be discussed at regional sales clin- 
ics for member foundries. 


c 99 
4 CIRCLE NO. 123, PAGE 21-22 


Setting the Pattern 
FOUNDRY “AND MACHINE « in Pee 


SECTION 








» 4 





SECTION 





october, 1956 
vol. 30, no. 4 





modern castings 





bs in this issue 





A Hot Subject: Casting Uranium / F. L. Cuthbert and W. E. Shaw ....... 32 
Steel Wheels in Green Sand / Larry DeBoer ....................... .. 34 
Cupetnn Teesienes Gor: Gine Comteel i. 5 os is OS ah ee is cea 38 
You Can Quench-Age Malleable Iron / C. A. Beiser and E. B. Evans . 39 
en Pe eae ee eee 40 
Pp core Blowing 41 
Engineered Castings Show Aimed at Designers .................. 57 
Accounting For Quality / J. M. Goldberg ..................... 58 
Before You Buy—Ask The Man Who Runs It / John Taylor. .... 61 
Decarburization—How and Why / N. J. Grant ....................... 64 
Foundry Facts—Sand / Technological Principles—III....... 75 
Training Future Foundrymen in Portland / Bill Walkins ....... 
regular departments 
Future Meetings & Exhibits Foundry Trade News ... 72 
RES Inside Front Cover Local Foundry News .. 80 
Modern Castings Album ..... 4 For The Asking .. 82 
Committees in Action aoe Patent Review / Melvin Nord 7 
Products & Processes .... en AFS Chapter Meetings a. we 
Let’s Get Personal eg 16 Obituaries ....... Se eh 
The SHAP of Things / Classified Advertising 93 
H. J. Weber ; 28 Advertisers and Their Agencies.. 94 


FOUNDRY TECHNICAL CENTER, Golf & Wolf Roads, Des Plaines, Ill. 


VAnderbilt 4-0181 


Wm. W. Maroney, General Manager 
Curtis G. Fuitien, Managing Director 
]. M. Ecxert, Advertising 


My, 





Jacx H. Scuaum, Editor 
Pau. R. Focnt, Managing Editor 
Grorce A. Mort, Technical Writer 


Associate Editors Cleveland—14805 Detroit Ave., 


Branch Offices 


BOvulevard 2-2423, Wu. 1. EncLEenanrt, 


S. C. Massant, Metallurgical Dust: Menage. 
H. J. Wenen, Sa atu, Myaione, New York—6 East 39th St., 
I. oT” P 7. > ont MUrray Hill 5-9450, Ricnanp Weston, 


A. B. Soswertrt, oosien District Manager 
Mopern Castrincs is indexed by Engineering Index, Inc., 29 West 39th St., New 
York 18, N. Y. and microfilmed by University Microfilms, 313 N. First St., Ann 
Arbor, Mich. 


Published monthly by the American Foundrymen’s Society, Inc., Golf & Wolf 
Roads, Des Plaines, Ill. Subscription price in the U.S., $5.00 per year; elsewhere, 
$7.50. Single Copies 50c. May and June issues $1.00. Second-class mail privileges 
authorized at Pontiac, Illinois. Additional entry at Des Plaines, Il. 


aet®, 


o 


+ ° 
Cy aa’ 





On The Management Side 


@ Uranium scrap recovery offers a chance for small com- 
panies to get into the atomic energy field. Here’s the story: 
Scrap is being created by a number of companies engaged 
in reactor fuel fabrication (see pages 32-33). The Atomic 
Energy Commission does not want to handle this scrap. 

The scrap consists of various uranium alloys which can 
be remelted. A vacuum furnace is needed for remelt. In 
some cases chemical dissolution, separation and recovery 
may also be necessary. 

“Since the equipment is expected to be small, scrap re- 
covery appears to offer opportunities to those smaller con- 
cerns who are seeking a place in the atomic energy picture,” 
an AEC spokesman said. 

Such a venture might interest foundries already consider- 
ing a vacuum remelting furnace. 

AEC offers to assist interested companies “by imparting 
the knowledge and experience we have obtained during the 
past few years.” 


@ The Cabinet Committee on Small Business, chairmanned 
by Dr. Arthur F. Burns, chief economic adviser to the 
president, has proposed a series of startling recommenda- 
tions to improve small business welfare. 

1. That the taxes imposed on business corporations be 
reduced from 30 to 20 per cent on income up to $25,000. 

2. That businesses buying used property up to $50,000 
in value each year be allowed to use formulas for accel- 
erated depreciation made available to purchasers of new 
property under the Internal Revenue Code of 1954. 

3. That corporations with, say, 10 or fewer stockholders 
be given the option of being taxed as if they were partner- 
ships. 

4. That the President call a conference on technical re- 
search, development and distribution to aid small business. 


@ For the first half of 1956 shipments of gray iron cast- 
ings have been holding approximately level, with only a 
slight decline since September, 1955. Unfilled orders for 
gray iron castings at the end of May were 16 per cent 
higher than at the end of May, 1955. 

Malleable iron castings showed a decline in shipments 
since the first of the year. Unfilled orders were also lower. 

Shipments of steel castings show an almost steady in- 
crease since the middle of 1955. Unfilled orders for steel 
castings on May 31 were more than 2% times the unfilled 
orders of one year before. Accompanying charts show trends 
of shipments since 1953. 
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| album 


Your stand-in for tests on auto crashes is a nonchalant lad whose 
neck swivels on an investment cast vertebra. Mark Ill is a robot test 
dummy used to collect physical data about what happens to the 
human system in crashes and accidents too dangerous for human test 
drivers. In creating Mark, his designers decided that the way to 
give him a neck that would work like a human one would be to use 
investment casting and make one to exact medica! specifications. As 
a result, Investment Casting Co., Springfield, N.J., produced a casting 
that is a perfect replica of the cervical vertebra. The vertebrae fit 
together in a modified ball and socket and motion is controlled by 
a boss that projects from the top of one casting and fits into a 
radial slot in the lower surface of the cast vertebra above. 











INTERNATIONAL NICKEL COMPANY PHOTO 


4 





Only by casing could Westinghouse make in one piece this 5,095 Ib 
Cr-Ni-Cb stainless casing for a pump to be used in nuclear power plants. 


* modern castings 





Not one, but two foundry suppliers have opened new laboratories to 
provide sand testing facilities for foundrymen with questions. On 
the West Coast, Brumley-Donaldson Company has opened a sand lab 
at Huntington Park, Calif., while National Engineering Company has 
established a new service lab at its Chicago headquarters. 


In the service laboratory of National Engineering Co. (upper photo) 
are offered facilities for running test batches of coated sand. 
Foundry operators are invited to run coating tests using their own 
sand and resin. Lab equipment is production size and is said to 
produce 800 to 1200 Ib of coated sand hourly. To use the lab, write 
Shell-Mull, National Eng. Co., 549 W. Washington, Chicago 6, Ill. A 
sand sample of 600-800 Ib shipped in 100 Ib bags will be required, 
plus data on type and percentage of resin, screen size and type sand. 


The Brumley-Donaldson labs, (lower photo) at 5955 State St. in Hunting- 
ton Park, are under the supervision of Frank S. Brewster, past chairman 
of the Sand Division of AFS. This non-commercial lab is equipped to 
determine green, dry, and hot properties of core and molding sands. 
Brumley-Donaldson states that it offers this free service to give 
foundrymen scientific selection and control of molding materials. 








RQ committees 


in action 


Committee of Exhibitors met in 
Chicago, June 5, with 11 members 
present. During discussion of “pros” 
and “cons” of the ’56 Show it was 
emphasized that over 2800 found- 
ries were represented at the Show. 
The 1957 Castings Congress will 
be held in Cincinnati, May 6-10, 
and the 58 Show in Cleveland, 
starting May 24. 


Standing Committee on Chapter 
Educational Activities met in 
Cleveland, August 9, with 10 mem- 
bers present. This committee pro- 
motes and assists each AFS chapter 
in the establishment of active ed- 
ucational programs. They are cur- 
rently assisting chapters to organize 
education committees, to set up 
programs for training and up-grad- 
ing plant personnel, to improve 
public relations of the industry, and 
to assist secondary schools. 


Mulling Techniques Committee 
(8-K) met at the University of Wis- 
consin, August 22-23, with 11 mem- 
bers present. As the result of 
research by Prof. R. W. Heine, the 
committee initiated a study to de- 
termine the optimum batch size 
for attaining maximum green sand 
properties in various commercial 
mullers. 





NFA Meets in Detroit 


The National Foundry Associa- 
tion will give honorary life mem- 
berships to four persons at its an- 
nual meeting in Detroit October 
11 and 12. The Waterbury-Farrel 
Foundry & Machine Company will 
receive an award as it reaches 50 
years membership in NFA. 

Arthur G. Hall of Nordberg Man- 
ufacturing Company will speak on 
“A United Labor Front Requires a 
Strong United Foundry Front.” 
Other topics will include employee 
communications, the steward-fore- 
man relationship, and a panel of 
union and management represen- 
tatives discussing “For Smoother 
Bargaining.” 















FOR STEEL..GRAY IRON 
MALLEABLE AND NON-FERROUS 


DELTA 


SUPERKOAT 
WASH 


COVERS A GREATER 
SURFACE AREA..PRODUCES 
SMOOTHER..CLEANER 


castincs... Ac lower cost { 


Delta Superkoat Wash is recommended for Steel, Gray Iron, 
Malleable and Non-Ferrous castings. It’s easy to mix and 
apply uniformly to green or dry sand and baked surfaces 
by dipping, swabbing, spraying or brushing. 


NOTE THESE IMPORTANT ADVANTAGES OF 
DELTA SUPERKOAT WASH: 


1. NO PRECIPITATION OR SETTLING — 
When thoroughly mixed, wash will stay in suspen- 
sion indefinitely. 









- LABORATORY CONTROLLED FOUNDRY PRODUCTS 


2. EASY TO APPLY — 

It can be dipped, swabbed, brushed or sprayed on 
green or dry sand and baked surfaces. 

3. RAPID, DEEP PENETRATION AND EXCELLENT ADHESION 
Quickly anchors itself 5 to 7 grains deep in sand 
surfaces. 

4. NON-REACTIVE — LOW GAS — 


Will not react or produce gas in contact with 
molten metal. 
5. REDUCED CLEANING COSTS — 
Cast surfaces are smoother and castings are cleaner, 
6 WILL NOT FLAKE — 
When completely dried, the wash is thoroughly bond- 
ed to the sand surfaces. 
7. HIGHLY REFRACTORY — 
Has an unusually high fusion point, 
8. ELIMINATES SAND FUSION AND BURN-IN — 
Flowing metal will not crack or rupture wash during 
pouring. 
9. ECONOMICAL TO USE — 
Covers a greater surface at a lower cost per pound 
of wash. 


SCIENTIFICALLY DEVELOPED 


Working samples and complete literature on Delta 
Foundry Products will be sent to you on request 
for test purposes in your own foundry. 


MILWAUKEE 9, 
WISCONSIN 


DELTA OIL PRODUCTS CO. 


MANUFACTURERS OF SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS 
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MORE WORK... FASTER! 


WITH ERIE STRAYER 
HOOK-ON CLAMSHELLS 


i 
; 








CHECK these exclusive features: 


V EASY HOOK-ON—no changeover problem. Versatile. 


—/ COMPACT, RUGGED DESIGN—longer, 
tougher service. 


V UMITED HEADROOM REQUIREMENT— 
made for tight spots. 


V ALWAYS UNDER PERFECT CONTROL— 
eliminates shock. 


V Ve TO 10 YARD CAPACITY—models to 
suit your needs. 


THE FAMOUS STRAYER ELECTRIC BuckET 
ALSO AVAILABLE FOR AC OR DC OPERATION 





For Catalogs and General Information, Write: 


ERIE STRAYER Co. 


GEIST ROAD . ERIE, PENNSYLVANIA 
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Powdered resin, Admirez CC-240, 
contains a cure catalyst which pro- 
motes rapid transformation from low 
melting point material to hard in- 
fusible solid under influence of heat. 
Resin applied to sand by cold coating 
process. Archer-Daniels-Midland Com- 
pany. 
CIRCLE NO. 1, PAGE 21-22 


Ultrasonic thickness measuring instru- 
ment SO 100 Sonizon weighs 30 Ibs. 
It has visual cathode tube presentation 
and operates on 115 v, 60 cycle cur- 
rent. Will operate on almost every 
sound conductive material. Magnaflux 
Corp. 
CIRCLE NO. 2, PAGE 21-22 


Remote electric counter works on 
electro-mechanic principle allows up 
to 200 weighings a minute and is able 
to tabulate and record a weighing 
process from any point. Device pre- 
vents double counting. It comes in 
models 31-41 and 31-42. Richardson 
Scale Co. 
CIRCLE NO. 3, PAGE 21-22 


Insulating ceramic fiber blanket, Fiber- 
frax, resists temperatures to 2300 F, 
also retains form and properties. Rec- 





ommended for high pressure steam, 
exhausts, furnace ducts, furnace lin- 
ings. The Carborundum Co. 

CIRCLE NO. 4, PAGE 21-22 


Dust collector has all welded construc- 
tion with self cleaning design. Hydro- 
Filter has three-way particle separa- 





tion system. CFM capacities run from 
6,000 to 28,000. National Dust Col- 
lector Corporation. 

CIRCLE NO. 5, PAGE 21-22 


Binder for both old and new sand 
without the addition of core~oil con- 
tains 48 to 50 per cent ash and is 
marketed as “Dri-Bond.” It will not 
deteriorate on aging and has no 
allergic effect. Delta Oil Products Co. 
CIRCLE NO. 6, PAGE 21-22 


Shell molding machine, “Chicopee 
Core Chief” designed for green sand, 
permanent mold or shell molding 
operations. Will use hinged, split or 
solid core boxes. Shell Process, Inc. 
CIRCLE NO. 7, PAGE 21-22 


Cold repair of cracked or broken cast- 
ings by Chain Lock method now 
comes in kit form. Process is said to 
bind and lock two sides of break 
together and then seal the crack, both 
water and pressure tight. Chain-Lock 
Process Company. 
CIRCLE NO. 8, PAGE 21-22 


Rail tractor built to pull two rail cars 
with gross load of five tons. Unit is 
self propelled and driven by storage 





battery. Operates on 24 in. gage track. 
Easton Car & Construction Company. 
CIRCLE NO. 9, PAGE 21-22 


Heating ovens featuring infrared radi- 
ation also have sheathed resistance 
rod-type heater panels readily assem- 
bled due to patented building block 





construction principle. Known as Pan- 
L-Heat ovens. Jensen Specialties, Inc. 
CIRCLE NO. 10, PAGE 21-22 


Portable Brinell hardness tester has 
removable test head allowing for test- 
ing of any size. It puts load of 3000 kg 





on 10 mm ball. Not affected by vibra- 
tion and will test in any position. King 
Tester Corporation. 

CIRCLE NO. 11, PAGE 21-22 


Aluminum roof coating made of alumi- 
num flakes, bitumen and asbestos 
fibres. One gal. covers up to 200 sq ft. 
Applied by brush or spray. Stonhard 
Company. 

CIRCLE NO. 12, PAGE 21-22 


Temperature indication materials in- 
clude Tempilstik for 525 F as well as 
575 F. Others in line are pellets and a 
marking liquid. Tempil Corp. 

CIRCLE NO. 13, PAGE 21-22 


Vertical scale indicator is a semi-null 
balance for use with differential trans- 
formers and resistance bulb inputs. It 





is servo-driven and has six in. scale 

with one degree graduations. Auto- 

matic Temperature Control Co. 
CIRCLE NO. 14, PAGE 21-22 


Variable remote control system allows 
both positioning and proportioning 
plus monitoring of remote equipment 
over one circuit. May be used with 
present operators or supplied with 


MOLDING MACHINE 





Ss 
TACCONE 
DIAFORM 


% The first completely new method of green sand molding 
in eighty years. 

% Designed for all production rates from full jobbing to full 
automation. 

% Uniform mold hardness assures quality castings of all 
metals. 

Diaform molding with the Taccone Machine is the first 

successful use of the diaphragm method of molding in 

production and jobbing foundries. It provides squeeze 

pressure from two to ten times that used by previous 

molding practice and, therefore, completely eliminates 

the need for jolting. As a result, maintenance of equip- 

ment and patterns is drastically reduced and noise can 

be virtually eliminated. 

The diaphragm “contours” around the pattern to 
eliminate the need for peen blocks, tucking or hand 
work. The diaphragm produces high-pressure squeeze 
in all directions— three times the efficiency obtainable 
with a flat squeeze board. Full high-pressure molding 
effects are available with ordinary air pressures. 

High speed molding is possible with the Taccone 
Molding Machine because of the absence of moving 
parts such as jolt and squeeze pistons, an important 
factor, too, in the reduction of maintenance. Many 
existing units are on full automation. “Push button” 


NEW MODELG 


FOR FLASKS RANGING FROM 





12x18 TO 





42x 66 


molding guarantees repetitive quality with a minimum 
of supervision. At the same time, the versatility of the 
diaform principle provides quality in low production 
and jobbing castings 

There is no substitute for a uniform mold hardness. 
It is easy to prove that many of the known casting 
defects are related directly to lack of uniformity. In 
addition, mold density is a “must” for casting precision 
whether the problem is dimension control or simply 
weight control. 

“Precision” green sand castings can be produced only 
with high-pressure squeeze. 

High-pressure squeeze can be obtained most effec- 
tively with the Taccone Diaform Molding Machine. 
SPEED... QUALITY ... LOW MAINTENANCE . . . VERSATILITY 


EASTERN CLAY products dept 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION, 20 North Wacker Drive, Chicago 6 
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DIXIE BOND + BLACK WILLS BENTONITE + REVIVO BOND - PLASTI-BOND ~ REVIVO CORE PASTE - CUPOLINOR - CUPOLINE + TACCONE MOLDING MACHINES 
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There’s a Slinger unit designed for every job 





A CASE STUDY at the Detroit Stoker Company, Monroe, Michigan 
where this Hydra-Slinger Roto-Mold Unit handles many of the 
foundry’s medium size production and semi-production patterns on 
an efficient production cycle. 


Two efficient molding units—each built around a slinger — 
have recently been installed at the Detroit Stoker Company, 
Monroe, Michigan. One unit, with Hydra-Slinger, B & P 
Roto-Mold turntable and six B & P Speed-Draw Machines, 
handles the foundry’s production and semi-production work. 
The other unit with Sandslinger and B & P Rol-A-Draw 
rollover draw machine handles the jobbing work. 


Both units are ideally adapted to the range of work 
handled, and both have contributed greatly to the overall 
success of this foundry. This plant offers an excellent 
example of how slinger mechanization can meet greatly 
varying requirements. 


There are slinger units designed for every job—from loose 
pattern jobbing work to highest production repetitive pro- 
duction work. Bulletin 320 has all of the facts . . . send for 
your copy today. Beardsley & Piper, 2424 N. Cicero Ave., 
Chicago 39, Illinois. 








LARGER JOBBING WORK ot Detroit Stoker is rammed by this 
Stationary Sandslinger served by roller conveyor. These molds are 
rolled over and drawn on a B & P 920 RCX Rol-A-Draw rollover 
draw machine. 








motors and pilot operators. Sparton 
Control Systems Div., Sparks-Withing- 
ton Co. 

CIRCLE NO. 15, PAGE 21-22 


Crawler tractor which utilizes “knock- 
out” feature for handling of sticky ma- 
terials is one of TerraTrac line which 





includes eight gasoline and diesel- 
powered models from 36.5 to 62 hp. 
American Tractor Corp. 

CIRCLE NO. 16, PAGE 21-22 





Metal connector, known as “Fishbone” 
used for joining surfaces of wood or 
metal. Connector fits between surfaces 
to be joined, splines into pre-drilled 
holes. Fun-iture Co. 

CIRCLE NO. 17, PAGE 21-22 


Hydraulic trim press, 20 ton, designed 
for high speed die cast work. Stroke 
adjustable from 0 to 12 in., speed to 








66 inches per minute free ram travel. 
Mfr. claims new cylinder and ram 
eliminates galling and scoring. Mohler 
Engineering Co. 

CIRCLE_NO. 18, PAGE 21-22 





Metal stabilizer, Sun Brite, is said to 
clean metal, degass, refine grain, 











homogenize, add ductility and to be 
usable as a cover. Michael Scott Co. 
CIRCLE NO. 19, PAGE 21-22 


Air-supplied suit designed for work at 
temperatures of 175 F. Mfr. claims 
schedule of 105 min in and 15 min 





out at this temp. Removable air mani- 
fold at back distributes air through 
tubes. Union Industrial Equipment 
Corp. 

CIRCLE NO. 20, PAGE 21-22 


Refractory brick which is 98 to 100 
per cent aluminum oxide is said to 
virtually eliminate metals contamina- 
tion in reverberatory type furnaces. 
Electro Refractories & Arasives Co. 
CIRCLE NO, 21, PAGE 21-22 


Hammer with detachable metal and 
plastic caps is made in Holland. Heads 


attachable to either side and weigh | 


from ounces to over two lbs. Nether- 
lands Trade Commission. 
CIRCLE NO, 22, PAGE 21-22 


Clinical two-channel audiometer, | 


model 15-A, is said to be able to 


conduct nearly all types of hearing | 








| 











P.S:* Uf you melt aluminum or brass, try 
Famous Cornell Aluminum and Brass Flux. 
Write for Sulletin 46-4, 








He CLEVELAND FLUX Gunpauy 


1026-40 MAIN AVENUE, N.W. + CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes—Since 1918 
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tests. Has octave frequencies from 125 
to 8,000 cycles with intermediate fre- 
quencies from 750 to 6000 cycles. 
Beltone Hearing Aid Company. 
CIRCLE NO. 23, PAGE 21-22 


Brinell microscope has patented three- 
way construction which needs no eye 
adjustment. It is designed for inacces- 
sible locations and has battery oper- 
ated light for dark areas. King Tester 
Corporation. 

CIRCLE NO. 24, PAGE 21-22 


Single wall gravity ovens, known as 
Blue M, have automatic hydraulic 
thermostat, temp range 40 to 200 C 
with fresh air intakes. Recommended 
for preheating, drying or sterilizing. 
Soiltest, Inc. 

CIRCLE NO. 25, PAGE 21-22 


Seam detector, Magnatest FW-400, 
for testing discontinuities in non-mag- 
netic tube and rod up to 3 inches dia. 
High speed operation, may be 100 
per cent automatic. Magnaflux Corp. 
CIRCLE NO. 26, PAGE 21-22 


Industrial tractor the “Work Bull’, 
comes in three models, 34, 42, 52 hp. 
Available with integrated power and 
equipment packages. All operated on 
12 v electric system. Massey-Harris- 
Ferguson, Inc. 

CIRCLE NO. 27, PAGE 21-22 


High-heat resistant flooring brick is 
made with Cortland emery aggregate 
which also has thermal shock resist- 
ance. No specialized curing or scarifi- 
cation needed with Emeri-Brick. Wal- 
ter Maguire VUo., Inc. 

CIRCLE NO. 28, PAGE 21-22 


High power magnetostriction type 
transducer designed for large scale 
ultrasonic cleaning, degreasing, 
descaling, plating and other metal- 
working and finishing operations. 
Transducer rated as 400 watt, 25 
kilocycle. Acoustica Associates, Inc. 
CIRCLE NO. 29, PAGE 21-22 


Inspection marking unit known as 
“Airgrit” leaves an etched impression 
by blowing fine abrasive grit. De- 
signed for use on machined, glazed or 
polished surfaces. Both depth of mark- 
ing and marking time cycle are ad- 
justable. Jas. H. Matthews & Co. 
CIRCLE NO, 30, PAGE 21-22 


Power saw guard “Tensee” sheathes 
circular saw in transparent plastic 
shield and allows cutting of materials 
three-eighths in. long. Twin steel arms 
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ADM presents 
with pride the 


V.1.FP 


of core binders... 


HOW DOES Gr(e SPEED PRODUCTION? 


1. Reduces man hours by 50% or more fabricating large cores. 
2. Fewer rods are needed for reinforcement because LIN-O-SET cores are 
stronger before and after baking. 


3. Average baking time is reduced by 30%. 


4. Collapsible LIN-O-SET cores shake out like sugar . . . drastically reduce 
cleaning time. 


HOW DOES Gf IMPROVE CASTING QUALITY? 


1. LIN-O-SET cores resist deformation during baking; maintain excellent 
dimensional stability; set up on contact with core box. 


2. Sand systems are uncontaminated by LIN-O-SET. 
3. LIN-O-SET cores improve casting finish. 


ANY OTHER Gp(%e ADVANTAGES? 


1. LIN-O-SET lets you accurately control set-up time regardless of oper- 
ational or climatic conditions. 


2. LIN-O-SET is immediately adaptable to practically all sand mixing 
procedures. No special measuring or mixing equipment needed. 


3. LIN-O-SET cores do not produce toxic fumes or objectionable odors. 
4. Normal wash procedures may be employed without damage to cores. 
&S. LIN-O-SET and LIN-O-SET bonded cores offer indefinite storage life. 
























































suspend shield above saw in fixed po- 
sition. Brett-Guard Co., div. Glenwood 
Industries, Inc. 

CIRCLE NO, 31, PAGE 21-22 


Hydraulic testing machine, AP-350, 
has capacity to 30,000 Ib. Accurate 
to within one per cent of indicated 
load, meets A.S.T.M. specifications. 
f Cross head speeds adjustable up to 


‘ six in. per minute. Soiltest Incorpo- 
« rated. 
CIRCLE NO. 32, PAGE 21-22 
i * & 
Overhead clothing baskets, called 
Lockerbaskets, claimed to give in- 


‘ 





creased sanitation at lower cost. Unit 
is suspended near roof to take advan- 
tage of air and light. The Moore Com- 
pany. 

CIRCLE NO. 33, PAGE 21-22 


Pallet boxes, standardized and wire- 
bound are easily assembled and 
knocked down. Will handle loads up 
to 3,000 Ib. Also available are one- 
time shippers handling up to 1,500 
Ibs. General Box Co. 

CIRCLE NO, 34, PAGE 21-22 


% V.I.P. means very important product—very important 


to foundrymen looking for ways to cut costs. More than just another Glasses feature temple hooks which 
binder, LIN-O-SET is a New Method of core making rotate through 360 deg = _ 

: ° - ‘ scoping action. Retrax Temple has 
designed especially for medium-to-heavy work and especially plastic construction with flexible 
suited to jobbing foundries. A specialized quick curing core binder hinges. Watchemoket Optical Co., Inc. 


CIRCLE NO. 35, PAGE 21-22 








that “‘sets up’ at room temperature, the purpose of LIN-O-SET | 

is to speed production and improve casting quality. Contour scraper consists of 26 perma- 
ep ‘ nent, flexible prongs which allow use 

SOME FOUNDRIES SAY: “It’s expensive Not to use new LIN-O-SET.” For on flat or irregular surfaces. Blades of 


0.075 in. spring steel are set into wood 
handle with epoxy resin. Rerecich Co. 
CIRCLE NO. 36, PAGE 21-22 


instance, these examples of heavy, intricate cores are produced in a compara- 
tively short time and with no complications . . . 


AT ST. MARYS FOUNDRY CO., St. Marys, Ohio: AT STATE FOUNDRY CO., Akron, Ohio: . : 4 
Chain block, air powered weighs 55 


Ib can lift to 900 Ib at 36 fpm. It 
operates from a half-inch air line at 
85 psi. Air-Motor Hoist MT-504 de- 
signed for machine shops and con- 
tractors’ use. Atlas Copco Eastern, Inc. 
CIRCLE NO. 37, PAGE 21-22 


Portable compressor “Gyro-Flo 85” is 
rated at 85 cfm and weighs 1840 Ib 
fully equipped. It is driven by four- 
| cylinder, four-cycle gasoline engine 
and operates on six-volt battery sys- 
tem. Ingersoll-Rand. 
CIRCLE NO. 38, PAGE 21-22 





Intricate St. Marys core made with LIN-O-SET was used New LIN-O-SET core mix 
r 4 ; aS us -O- enabled State Foundry ¢ , 
oo pede ©. horizontal boring mill head weighing fabricate this 1740 Ib. core in 134 hours, © fob which Dust collector operates on centrifugal 
Ss. ERS meneuring 31Y2" x 36" x 44”. Ramming previously took 8 hours using conventional binder. This : — - ol : - 
an tuations, core —_ rogwery, . 5% hour job. core, measuring 31” x 39” x 27”, is used in producing collection principle for cleaning gas, 
-O- now takes only 114 hours . . . over @ 62” vertical boring mill base. is known as Cyclo-Trell. It has multi- 


3 times as fast. 
ple tubes and high velocity inlet vanes 


and pressure recovery vanes in outlet 
- tubes. Research-Cottrell, Inc. 
rcher - aniels - idland company CIRCLE NO. 39, PAGE 21-22 
FOUNDRY PRODUCTS DIVISION + 2191 WEST 110th ST., CLEVELAND 2, OHIO 
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SYMBOL 


OREFRACTION 





DISTRIBUTED BY 

BARKER FOUNDRY SUPPLY CO., 

Los Angeles; San Francisco 
HOFFMAN FOUNDRY SUPPLY CO., Cleveland 
FREDERIC B. STEVENS, INC., Detroit; Buffalo 
PENNSYLVANIA FOUNDRY SUPPLY & SAND CO., 

Philadelphia; New York; New England 
M. A. BELL CO., St. Louis; Tulsa; Houston; 

Denver; Fred McGee—Chattanooga 
FIREBRICK ENGINEERS CO., Milwaukee 
LAGRAND INDUSTRIAL SUPPLY CO., Portiand, Ore. 
FOREMOST FOUNDRY SUPPLY CO., Chicago 
EXPORT DEPARTMENT: 

1010 Schoff Bidg., Philadelphia, Pa. 
FOUNDRY SUPPLY CO. INC., 

Minneapolis; St. Paul 
CANADIAN FOUNDRY SUPPLIES & EQUIP. CO., INC., 

Montreal; E. Maritimes 


CANADIAN HANSON & VAN WINKLE CO., LTD., 
F. B. Stevens Division, Windsor; Toronto 


SAND anno 
FLOUR 


@ Domestic and Australian zircon foundry sands 


@ Zircon foundry flours in 200 and 400 mesh 
particle sizes 


Orefractian Jac. 


7432 THOMAS ST., PITTSBURGH 8, PA. 
CIRCLE NO. 130, PAGE 21-22 
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1957 AFS Apprentice 
Contest Opens Oct. 1 


The 1957 Robert E. Kennedy 
Memorial Apprentice Contest of 
the American Foundrymen’s Soci- 
ety opens October 1, 1956, with 
provisions for entry of beginners 
as well as bona fide apprentices. 

Competition is open in five divi- 
sions; wood patternmaking, metal 
patternmaking, iron casting (all fer- 
rous casting other than steel), steel 
molding and non-ferrous molding. 

Prizes of $100, $50 and $25 will 
be awarded to first, second and 
third place winners in each of the 
five divisions. In addition, first place 
division winners will have their 
round trip rail and pullman trans- 
portation paid between home and 
the convention city. All other costs 
will be paid by the winner, his 
company or the chapter. 

In 1956 the First Engineered 
Castings Show will be held May 6- 
10 in Cincinnati. 

Last year there were 431 ap- 
prentice entries representing 153 
companies and 15 AFS chapters in 
the United States and Canada. 

Under eligibility rules the term 
“apprentice” is understood to mean 
a learner or trainee in the all- 
around practices of the trade who 
has not had over five years experi- 
ence in the pattern trade nor more 
than four years in the foundry 
trade. 

Students of trade, vocational or 
high schools are eligible to enter 
the individual chapter contests at 
the discretion of the chapter in- 
volved. Such entries, if successful 
in chapter competition, are con- 
sidered on an equal basis with 
regularly enrolled apprentice en- 
tries. 

The amount of apprentice train- 
ing completed has no bearing on 
eligibility for this contest and is 
not considered in the judging. 

Neither the apprentice nor the 
companies by which they are em- 
ployed are required to be members 


of AFS. 








Answer questions by sending 
for data describing the newest 
products and processes. Order 
now by using the cards on page 
21-22. 
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you cant beat the 


MONARCH 


MECHANICAL CORNER FLASK 


actually OPENS 
and CLOSES 
with 
FINGERTIP 
EASE 


Locking handle bolts work directly in a straight 

line. Handles can be placed in any one of four positions 

(up and down position shown above). Flask opens, 

closes and locks with positive straight line action of bolts. 

Binding on working corner is eliminated. Corner pin guides and springs 

are completely sealed against sand. All working parts are case hardened and 

cadmium plated. Draw pins are hard chrome plated, centerless ground 

and polished for true diameter. Forged and plated guide bushings. 

Cold Rolled wear strips are standard on top of cope and bottom of drag. Wear strips on parting 
flanges optional. Sides are flat so flask can be set on edge without danger of tipping. 


Precision built from cast aluminum or magnesium. Made with the most 
modern jigs and fixtures and machine tools to insure accuracy. 


12” width x 4” depth to 30” width x 7” depth; 12” long x 4” depth to 
30” long x 7” depth, in increments of one inch. Upsets available in 1” x 2” depths 4° and 


° 


5° tapers available. 
Cast aluminum or iron jackets available to fit all flask sizes listed above. 


‘Another 
Foundry 





product by”’ | | + E 
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‘Foundry 


SY RYRTAX 
BIG 


Business’ 


W. THOMAS BARR 
ASSOCIATES 


2824 Central Av., Homewood 
P. O. Box 5832 
Birmingham 9, Alabama 
Telephone: Tremont 1-8987 


RUSSO FOUNDRY 
EQUIPMENT CO. 

P.O. Box 194 

Elmhurst Station 

Oakland 3, California 

Phone: Lockhaven 8-1303 


CONTACT NEWAYGO 
OFFICE UNTIL 
FURTHER NOTICE 


MR. A. N. VOLK 
4352 North Keeler Avenue 
Chicago 41, Illinois 
Tel me: Avenue 3-0855 


THE FOUNDRY SUPPLY 
co., INC. 
7600 Highway 
Minneapolis 1s. Minnesota 
$ West 8-2765 


iiowayee Repinowing Co. 
lewaygo Michigan 
Telephone: 3821 


MR. G. E. MARCKRES 
Os We West Pd Street 


pa ow 
MR. R. W. FERGUSON 


Newayeo, Michigan Co. 


NEWAYGO 


.. and profitable too, with NewayY® 
SAND HANDLING AND 


Alabama Florida 
Georgia Louisiana 
Mississippi Texas (eastern) 
Tennessee 


Arizona, California, Idaho, 
Montana, Nevada, Oregon, 
tah, Washi 


" ington 
Canada—British Columbia, 
Alberta, Saskatchewan 


Ohio (all but N.W. o eaesned 
Western Pennsylvani 

West Virginia 

Covington, Kentucky 


Illinois (northern half) 
Iowa (Davenport area only) 
Wisconsin 


Iowa (except Davenport area) 
Minnesota, Nebraska 


Indiana (northeastern) 
Michigan (southern half) 
Ohio (northwestern corner) 


Indiana (all but 
northeastern section) 


Michigan (northern half) 
Michigan (Upper Peninsula) 


NEWMAN FOUNDRY 
SUPPLY CO. 

665 Pine Avenue 
P. O. x 160 

St. Lambert, Fe 23, 


Telephone : Orchard 1-1926 


WARK FDRY. EQUIP. CO. 


P. O. Box 2308, Hiler Br. 
Kenmore, New York 
Telephone: Riverside 4469 


DON BARNES FDRY. 
SUPPLIES & EQUIP. 
605 James Street North 
Hamilton, Ontario, Canada 
Telephone: Jackson 7-7436 


MR. C. H. PALMER, Jr. 
32 Tamarack a 
Levittown, a 
Telephone : 


MR. L. C. (Carl) BEERS 
19021 Hillcrest Blvd. 
Birmingham, Michigan 
Telephone : Midwest 4 4-7798 


or t 5-1508 


MR. R. J. BRANDT 

N. E.—Brandt Co. 

Cocheco Avenue 

Branford, Connecticut 
Telephone: Hubbard 8-2143 


FRANCISCO GOVANTES 


P.O. Box 2546 
Havana, Cuba 





CONDITIONING 


engineering company 
NEWAYGO, MICHIGAN 


MOLD HANDLING, 


EQUIPMENT 


Canada—Prov. of Ontario 
and ebec, east of King- 
ston; New Brunswick, Nova 
Scotia and Prince Edward 
Island 


New York State Soneags 
Metropolitan New York) 
Pennsylvania (northwest) 


Canada—Prov. of 
Manitoba and Ontario 
east to Kingston 


Metropolitan New York 
New Jersey, Delaware 


Maryland, Washington, D.C. 


Pennsylvania (central) 
Virginia, North Carolina, 
South Carolina 


Special representative 
in the Detroit Area 


Connecticut, Vermont 
Maine, Massachusetts 
New Hampshire 
Rhode Island 


Cuba 

















Canadian Conference Set 
for November 


Two technical sessions will high- 
light the American Foundrymen’s 
Society's 6th All Canadian Confer- 
ence November 8 and 9 at the 
Mount Royal Sheraton Hotel, Mon- 
treal. 

Morning activities the first day 
will consist of registration at 8 am 
and plant visits in the morning fol- 





W. T. Shute 


lowed by a welcoming luncheon. 
In the afternoon, the technical ses- 
sions will be held. “Plastics for the 
Foundry” will be presented by 
Walter E. Wenninga, president of 
Waldor Enterprises Ltd., Montreal, 
and “Shrinkage Effects and Control 
in Cast Iron” will be described by 
John Allan, St. Catherines Brass 
Works, St. Catherines, Ontario. 

In the evening, I. H. Dennen, 
editor of Better Methods, will pre- 
sent “Mechanization in Small 
Foundries,” a film by Beardsley & 
Piper. 

On the second day plant visits 
will start at 9 am and in the after- 
noon Everett Chapman, consulting 
engineer of West Chester, Pa. will 
present “Nitches & Notches”, a dis- 
cussion of effects of design and 
workmanship on stress distribution 
and endurance of metal structures. 
The conference will, be concluded 
with a social hour and banquet. 

Heading the members of the 


siderably with the type of sand used). But 
the experience of RCI Technical Service 
men in the field indicates that for shell cores 
about 2-4% resin will be satisfactory. For 
dump-box operations or blown shells a 
range of 3-5% will generally be enough. 


New RCI system 
simplifies cold 
coating of sand 


May be used for producing shell molds 
or shell cores by dump box 
or blowing methods 





Other Advantages of RCI 
coating system 


Speed of coating —release of alcohol from 
the resin itself accelerates actual coating of the 
sand. You cut mulling time about 35 to 45% 
... Feduce resin dust, too. 


. Strength of bond —because the RCI system 
coats more efficiently than the powder and aico- 
hol method, you get greater dry tensile strength 
(on an equal solids basis). You also get better 
economy and reduced gas content. 


. Rate of production—lowered investment time 
as well as cure time with this system gives you 
a higher rate of production for both cores and 
molds. 


. Release characteristics —you will find a 
marked improvement in the ease with which 
cores and molds are released from the boxes 
and patterns. 


- Resin stability —both the powdered resin, 
FOUNDREZ 7555, and the liquid resin, FOUNDREZ 
7150 are very stable. You can store them for 
long periods of time (the powdered resin kept 
cool and dry to prevent lumping). 


Now, with the new RCI system, all you need 
is two materials for cold coating sand (be- 
sides the sand). One is a powdered phenolic 
resin, RC] Founprez 7555. The other is 
an alcohol solution of a phenolic resin, RCI 
FounDREz 7150. 





No longer do you need to purchase and han- 
dle alcohol, catalysts, lubricants and so forth. 











Amount of resin needed: The amount 
of resin required for a given mix will, of 
course, depend on whether you are coating 
sand for dump-box operation or for blow- 
ing shells and cores (and will vary con- 


Write for full information. If you would 
like to know the procedure and typical 
formulations for simplified cold coating 
with the new RCI system, write today for 


Technical Bulletin F-10. 


organizing committees are W. T. 
Shute, Canadian Car & Foundry 
Co., Ltd., conference chairman in 
charge of technical program and 
A. J. Moore, Canadian Bronze Co., 
Ltd., conference vice-chairman, i i z CS - i. ee) DB) 
publicity and arrangements com- LL 
mittee. Synthetic Resins +* Chemical Colors + Industrial Adhesives + Pilasticizers 
Phenol « Formaldehyde « Glycerine « Phthalic Anhydride + Maleic Anhydride 
Sodium Sulfite + Pemtaerythritol + Pentachloropheno! + Sulfuric Acid 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. ¥. 
CIRCLE NO, 132, PAGE 21-22 





Creative Chemistry ... es 


Your Partner in Progress = 
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There’ 
TENNESSEE 
PIG IRON 











4 
TENNESSEE can meet your pig iron needs with 
these top-quality products: 
“Diamond D” low phosphorus, low-silicon, high 
carbon, for high-strength castings. 
“Peerless” foundry grade for soil pipe, stoves 
and low-strength castings. 
“Rockwood” malleable for machinery and 
automotive parts. 
Also available: Rockwood basic, Roane intermediate 
phosphorus. 
Other TENNESSEE metallurgical products: Ferro 
alloys and foundry coke. 


| NASHVILLE, TENNESSEE. 





CHEMICAL, PAINT AND METALLURGICAL DEPARTMENT OF MERRITT-CHAPMAN & fCOTT CORPORATION 
CIRCLE NO. 183, PAGE 21-22 
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Harold F. Bishop . . has left the Naval 
Research Laboratory to join Exomet, 
Inc., Conneaut, Ohio, as technical di- 
rector. Bishop, recent winner of the 
Joseph S. Seaman Gold Medal of 
AFS, will be in charge of research and 
development, and quality and process 
control, 


Columbian Bronze Corp., Freeport, 
L.L, manufacturer of propellers and 
marine accessories, has been acquired 
by Alexander B. Paulsen, Long Island 
builder, and Bernard N. Ames, a vice- 
president of the firm. Paulsen is now 
chairman of the company and Ames 
president. 


Two metallurgists have been promoted 
at New York University. Dr. Harold 
K. Work, director of the research divi- 
sion of the College of Engineering, 
has been named also professor of 
research management. Dr. Harold 
Margolin, engineering scientist, has 
been named also associate professor of 
metallurgical engineering. 


Walter S. Giele . . Lebanon, Pa. con- 
sulting foundry engineer celebrates 
his 40th year in the castings industry 
with his election as chairman of the 
AFS Philadelphia chapter and as gen- 
eral chairman of the 1957 East Coast 
Regional Foundry Conference. 


Syntron Co. personnel changes in- 
clude addition of R. J. Walker to Syn- 


W. S. Giele 


J. D. Judge 


get personal 


tron Central Pennsylvania Sales Co. 
office and addition of H. J. Bertolet to 
staff of Syntron Reading Sales Co. 


J. Donald Judge . . has been named 
director of research and engineering 
vf Hamilton Foundry & Machine Co., 
Hamilton, Ohio. Active in AFS, ASM, 
and FEF activities, Judge joined the 
Hamilton company as an engineer in 
1924, 


Harold L. Gebike . . secretary-trea- 
surer of Electro Refractories & Abra- 
sives Corp., has been named chairman 
of the national committee on ethics 
and eligibility standards of the Con- 
trollers Institute of America. 


John Wallerius . . has moved from 
post as president of Sigma Metallurgi- 
cal Co. to position as chief engineer 
of Lindberg Industrial Corp. 


Stephen Blackford . . has retired as 
superintendent of the iron foundry at 
Crouse-Hinds Co., Syracuse, N. Y. 
Blackford moved from E. C. Stearns 
& Co. in 1917 to supervise the first 
foundry at Crouse-Hinds. 


Walter Proemba . . has been named 
assistant sales manager of Alloy Pre- 
cision Castings Co., Cleveland. 


Whiting Corp. has named the follow- 
ing new officers: W. Hebble, vice- 
president in charge of operations; W. 





H. F. Bishop 
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A. Morey, vice-president in charge of 
research; and N. C, Swigart, vice- 
president in charge of purchasing. 


Herbert P. Strack, Jr. . . is the new 
east coast regional manager for Coles 
Cranes, Inc., Joliet, Ml. 





W. A. Kellogg 


Wier A. Kellogg . . former eastern 
district manager of National Engineer- 
ing Co. has been elected a vice presi- 
dent of the firm. 


John W. Mason . . senior advertising 
specialist for General Electric’s Metal- 
lurgical Products Dept. has been ap- 
pointed manager of advertising and 
sales promotion. 


American Society for Metals has an- 
nounced candidates for 1956-1957 
terms in the society's two top offices. 
Dr. Donald S. Clark, California Insti- 
tute of Technology, has been nomi- 
nated for president, and George M. 
Young, technical director of the 
Aluminum Co. of Canada, has been 
nominated for vice president. 


Art Zrimsek . . has been named re- 
search foundry engineer for Magnet 





A. Zrimsek 


Cove Barium Corp. and will direct 
operations at the firm’s newly formed 
foundry laboratory in Des Plaines, Il. 


Walker G. Dollmeyer . . has been 
named to the newly created post of 
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Which is better for you . dielectric 
or recirculating air core ovens ? 


As builders of the world’s only complete 
line of foundry ovens, only Coleman 
Oven Engineers can give you practical, 
unbiased recommendations for your 
particular application. 


The foundries pictured are typical users of 
Coleman Dielectric Core Ovens. These ovens 
were installed after a thorough study by 
Coleman Oven Engineers indicated that 
dielectric core baking would be. the most 
economical method in each case. 


Because of this approach, based on over 
half a century of foundry ‘know how" com- 
bined with the latest electronic technology, 
every Coleman Dielectric Core Oven instal- 
lation has been extremely profitable. Im- 
portant savings have been made in time 

. in manpower . . . and through increased 


production. 


Consult a Coleman Oven Engineer. There 
is no obligation. As builders of the world’s 
only complete line of foundry ovens we 
have no reason to recommend anything but 
the best oven for your needs . . . We build 
them all. 


WRITE FOR BULLETIN 54. 


THE FOUNDRY EQUIPMENT COMPANY 
1825 COLUMBUS ROAD 


WORLD'S OLDEST AND LARGEST FOUNDRY OVEN SPECIALISTS 


imu 
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CLEVELAND 13, OHIO 





This Coleman CD-150 Dielectric Core Oven bakes over 8,000 pounds 
of vrea-bonded pipe fittings cores per hour at Alabama Pipe 
Company, Anniston, Ala. Total time on conveyor is 11 minutes! 


wluctiic, OVENS 








The Deming Co., Salem, Ohio, uses their Coleman CD-25 
Dielectric Core Oven to bake a wide variety of phenol- 
bonded cores for cast iron and brass pump castings. 





Hills-McCanna Company, Chicago, Ill. bakes 1500-1700 
pounds of cores per hour for magnesium aircraft engine 
castings in their Coleman CD-25 Dielectric Core Oven. 


A COMPLETE RANGE OF 
TYPES AND SIZES... 
for every core baking and 
mold drying requirement 
Tower Ovens * Horizontal Conveyor Ovens 
Car-Type Core Ovens * Car-Type Mold Ovens 
Transrack Ovens * Rolling Drawer Ovens 
Portable Core Ovens * Portable Mold Dryers 
Dielectric Core Ovens 
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vice president, operations, for Solar 
Aircraft Co. He has been vice-presi- 
dent in charge of manufacturing of the 
Toledo Scale Co. 


Charles B. Martin . . has been named 
to serve as abrasive engineer in the 
West Virginia area for Norton Co. 





W. R. Kanda 


W. R. Kanda . . has left Cleveland 
Electric Illuminating Co. to join Pet- 
zinger Engineering Co., Cleveland 
manufacturer's representatives serving 
the castings industry. 


David Matter . . has been appointed 
manager of iron foundry service for 
Ohio Ferro-Alloys Corp., Canton, 
Ohio. He was foundry research metal- 
lurgist for International Harvester. 


Burton R. Buck . . has been appointed 
a vice-president of Electro Metallurgi- 
cal Co., a division of Union Carbide 
and Carbon Corp. 


Karl T. Rinderle . . is now a field engi- 
neer for Westover Corp., Milwaukee, 





K. T. Rinderle 


after serving as vice-president of oper- 
ations for Brown Industries Inc. for 
the past 12 years. 


Stevens Institute of Technology, Ho- 
boken, N. J., has announced two 
faculty appointments in the metal- 
lurgy department. Dr. Rolf Weil, for- 
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CARVER 


FOUNDRY PRODUCTS CO. 


Carver Foundry Products is the most experienced 
organization in the U.S.A. on the CO: Process. 
Carver engineers are available to help you in all 
phases of this fabulous process for hardening 


cores and molds in a matter of seconds. 


If you are now using this process, or plan to use 
it, let us serve you on all your requirements. If 
you do not use it let us tell you about its many 
important advantages. 





CARVER FOUNDRY PRODUCTS CO. 
1054 Hershey Ave., Muscatine, lowa 
(-] Send a copy of Handbook on the CO» Process. 
[] Have a CO2 Process Engineer call. 

(-}! am interested in literature on | 


NAME 
COMPANY 
ADDRESS 
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KRAUSS Self-Cleaning, Taper-Slot CORE VENTS 


The slots diverge toward the under- 
face, preventing fine particles of 
sand from clogging slots, eliminat- 
ing the necessity for frequent clean- 
ing. Continuous producton assured. 
Krauss Core Vents are widely used 
for the CO2 Process. 








FORMLAC CORE and MOLD WASH 


puts a hard coat on CO, cores that makes core 
handling safe. High refractory properties assure 
against burning in any size casting. Wonderful 
to stiffen up long delicate and thin cores. 
FORMLAC is excellent also for green sand molds 
and cores. 
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Seat 


CARVER... 





.L. For Lightning Fast Production~~ 


















V +S Core Shooters 


... world’s fastest core making machine! Revolu- 
tionary new technique. © Extremely high green 
strength “stand up” cores can be made with any 
binder. © Negligible wear on wood boxes. ® Very 
little air is used. © Economical for large or short 
runs, ® Core boxes can be changed in one minute. 
© V + S Core Shooters available in 4 sizes of 
varying capacities. 


Automatic Gassing Apparatus 


Ideal team-mate for the V + S Core Shooter. In- 
sures amazing speed in core hardening. CORES 
MAY BE HARDENED THROUGH AND 
THROUGH IN 3 SECONDS. Savings in CO» gas 
and labor pay for machine in a matter of weeks. 
Machine is 100% automatic, 


V +S Rapid Sand Mixer 


— 













ae 
= STEINEX... 
mt Me the original CO, sand binder, is the standard 


of Quality and comparison throughout the 
ee 
world. Hardens fast, produces harder cores, 


less gas evolution and shakes out better. No 
MOST POPULAR AND EFFICIENT MIXER IN 


THE WORLD — OVER 3000 IN OPERATION. 
Simple in design and operation — virtually main- 
tenance free. Easy to clean. Less binder used be- customers money and improve quality! 
cause of higher mixing efficiently. Easier and faster 
to load and unload. 


other binder can compare with it in quality. 


Made in several special grades to save our 

















« e FOUNDRY PRODUCTS CO., Muscatine, lowa 





merly an associate metallurgist at 
Argonne National Laboratory, has 
been named assistant professor. San- 
tiago Fernandez has been named an 
instructor in the department. 


Leonard Romano . . has been assigned 
to handle sales and service of Archer- 
Daniels-Midland Co., Foundry Prod- 











L. Romano 


ucts Div., products in the Buffalo area. 
He replaces Anton Dorfmueller who 
has been transferred to Cleveland. 


Acheson Colloids Co., Port Huron, 
|Mich., has announced the appoint- 
/ments of E. Ralph Egloff and Frank 
| H. Mrozek as service engineers. Egloff 
has been assigned to the firm’s Chi- 
|cago office and Mrozek to the New 
| York office. 


i 

| Edward A. Kotnik . . has left General 

| Motors Institute to join General Elec- 
tric’s Metallurgical Products Dept., 

| Detroit, as training specialist 





G. H. Shackelford 


Gale H. Shackelford . . has been pro 
moted to sales manager of Canton 
Chaplet and Chill division of W. L. 
Jenkins Co., Canton Ohio 


The Wheland Co., Chattanooga, 
Tenn., has promoted Karl L. Land- 
grebe, Jr., to vice-president in 
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STRESSCOAT IMPROVES CASTING 
DESIGN—This Magnaflux developed brittle 
lacquer coating is used for testing and meas- 
uring stress in working parts or designs. 
Stress analysis is providing new ways to 
reduce cost and weight of products to make 
them lighter, stronger and cheaper. 





MAGNATEST SORTS CONTAMINATED 
CASTINGS by using their conductivity to 
measure purity. A small hand held coil induces 
eddy currents in parts which in turn registers 
on the dial. By observing changes in this 
current you can determine the degree of 
contamination. 10,000 red brass castings 
were recently sorted by this means at a rate 
of 500 per hour. 


HALLMARK 

OF QUALITY IN 
NONDESTRUCTIVE 
TEST SYSTEMS 





Write for complete details concerning any 
of the above case studies, (excerpts from 
MAGNAFACTS), or ask for our new booklet 
on Lower Monufacturing Costs. 


20 ° modern castings 


Case Studies: 


nonorsraucrive TESTING SYSTEMS 





Custom testing installation for malleable castings. 


New Methods Increase Profits and Expand the 
Market for Castings—Help Improve Foundry Practices 


In today’s economy, the profit-minded 
foundryman strives for consistent quality 
rather than perfection. This consistency 
pays off for both the foundryman and user. 


Magnaflux offers a variety of nonde- 
structive testing methods to aid you tn 
achieving consistent quality in day-to-day 
foundry production. For instance, consis- 
tent quality starts with good casting 
design. M Stresscoat is invaluable for 
measuring stress and load concentrations, 
to develop designs for light, stronger 
and cheaper cast parts. 


Magnaglo tests on pilot runs can indicate 
troublesome pouring or handling prac- 
tices which may contribute to cracks and 
other defects in finished parts. With 
Magnaflux, Magnaglo or Zyglo methods 
all severe cracks in any metal can be found 





FOOLPROOF METHODS FOR 


M offers a variety of fast, low cost, nondestruc- 
tive methods for testing ferrous and non-ferrous 
castings of every size and shape from watch cases 
to valves or side frames. Whether you require a 


and evaluated. Thus, you-eliminate scrap- 
ping of good castings for seemingly visi- 
ble defects that have no bearingupon the 
trut strength or service life of the casting. 
If serious defects do exist, proper correc- 
tive action can be taken before further 
costly processing. For any selected service 
level, M test systems permit you to set 
the standards and hold to them. After 
correct procedures have once been estab- 
lished, only a sampling “finger-on-the- 
pulse” inspection is required to insure 
consistent, reliable casting production. 
These are profitable steps to building 
acceptance and expanding marketing 
opportunities for cast parts. 


For detailed information on M applica- 
tions for your specific operation, call in 
one of our experienced Magnaflux 
engineers, or write today. 





LARGE OR SMALL CASTINGS 


custom installation for steady production -line 
operation, or a portable unit for sampling tests 
in your production process, we can supply 
systems to meet your exact needs. 


Take Your Inspection Problems to the House of Answers... 


MAGNAFLUX CORPORATION 


7352 W. lawrence Avenve + Chicago 31, Illinois 


New York 36 «+ Pittsburgh 36 + Cleveland 15 
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charge of foundry operations and has 
elevated H. F. Griscom to the board 
of directors. 


Frank W. Glaser . . executive vice- 
president and general manager of 
Alloy Precision Castings Co., Cleve 
land, has been elected a director of 
Mercast Ltd., London. 


A. G. E. Robiette . . has been awarded 
the degree of Doctor of Science of the 
University of Wales, according to his 
firm, John Miles & Partners (London) 


Ltd. 


Emanuel Singer . . representative of 
H. Kramer & Co., Chicago, has been 
named chairman of the 44th annual 
convention of the National Association 
of Waste Material Dealers, Inc. 


Forest G. Boucher . 
manager of Shallway Corp., Connells- 
ville, Pa. He replaces W. J. White who 
is now eastern district sales manager 
of Shaleo Eng. Corp. 


. is operations 


Joe White . . has been named Chicago 
district sales manager for Conco 
Engineering Works, Mendota, IIl., ma- 
terials handling equipment manufac- 
turer. 


H. H. Kieckhefer . . has been pro- 
moted to sales manager of the Wheel- 
co Instruments Div. of Barber-Colman 
Co., Rockford, Ill. 


Robert W. Spacek . . has been ap- 
pointed superintendent of the Peerless 
plant of the Wellman Bronze and 
Aluminum Co., Cleveland. 


A. V. Lorch . . has been named pig 
and ingot product manager of Kaiser 
Aluminum & Chemical Sales, Inc. 


Foster H. Pettay . . has been elected 
president of the Ohio Crankshaft Co. 


Arwood Precision Casting Corp. has 
named two new directors: William O. 
Sweeny, Chappaqua, N. Y. and Walter 
P. Jacob, Waterbury, Conn. 


Allen J. Filipic . . is now a sales engi- 
neer for Osborn Mfg. Co. 


F. H. Mueller . . is on leave from 
Mueller Brass Co. to serve as assistant 
Secretary of Commerce for Domestic 
Affairs. 


Marlin R. Hemphill . . is now general 
manager of the forging and casting 
manager of Allegheny Ludlum Steel 
Corp., Ferndale, Mich. 


























Expansion for Gilsonite 


“Gilsonite,” a high purity electro- 
lytic coke used extensively in the 
aluminum industry, is going to get 
a big boost with completion next 
year of a new $16 million project 


to exploit large deposits in Colo- | 


rado and Utah. 
The project involves completion 
of a new processing plant, construc- 


tion of one of the world’s largest | 


pipelines for transporting solid ma- 
terial and an expansion of Gilsonite 
mines. 

Gilsonite is a black solid hydro- 
carbon with a high resin content. 
It has been used largely in making 
asphalt floor tile, storage battery 
boxes, inks, paints, varnishes and 
as insulation for hot underground 
pipes. 

At the new plant it will be con- 
verted into electrolytic coke and 
high octane gasoline. 





New Paint Contains Frits 


Ceramic frits, pigments and re- 
fractories have been combined in 
a heat-resistant paint capable of 
withstanding temperatures up to 
1400 F, it has been announced by 
the Army Corps of Engineers. This 
153-page report, PB111957, Devel- 
opment of Heat-Resistant Paints, 
M. Kornbluth, may be ordered 
from OTS, U. S. Department of 
Commerce, Washington 25 for $4. 

The paint was developed to re- 
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duce accelerated oxidation and ' 
rapid destruction of steel compo- ' 


nents such as muffiers and mani- 
folds on automobiles where there 
are high temperatures and an oxi- 
dizing atmosphere. 





Copper Consumption Rises 


During the first quarter of 1956, | 


the consumption of copper by brass 
and bronze foundries was the 
heaviest since 1951. A total of 242.- 
237,000 pounds was used compared 
to 216,431,000 for the same period 
in 1955. The increase in total con- 
sumption by the foundries over the 
previous quarter was entirely re- 
flected by a stepped up usage of 
copper-base alloy ingot, so shows 
the U. S. Department of Commerce 
Copper Industry Report. Consump- 
tion of ingot also reached a new 
high for the past four years. 
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Help yourself to these cards and do yourself « favor. 
if you don’t belong to the American Foundrymen’s 
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Postage Stamp Panel Seeks Greater Role 
Necessary Of Castings in Airplanes 
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strength precision steel castings in 
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Name National AFS 
Nominating Committee 


@ Nominating committee to select 
officers and directors for elections 
at the 1957 Annual Business Meet- 
ing of American Foundrymen’s So- 
ciety was named August 1 at a 
meeting of the society's board of 
directors. 

Five committee members were 
named from lists submitted by 
chapters eligible this year to sug- 
gest members. These five, together 
with the two immediate past presi- 
dents, form the nominating com- 
mittee which will meet December 
10 in Chicago to nominate a pres- 
ident, vice-president, and six direc- 
tors, endeavoring, as prescribed by 
the AFS by-laws, “to provide equit- 
able and constant regional repre- 
sentation, and . . . representation 
for the several branches of the 
castings industry.” 

Members of the nominating com- 
mittee are: 


Past President Bruce L. Simpson, 
National Engineering Co., Chicago, 
chairman. 

Past President Frank J. Dost, 
Sterling Foundry Co., Wellington, 
Ohio. 


W. H. Baer, Bureau of Ships, 
Navy Department, Washington, 
D.C., representing Region 1, Chap- 
ter Group B—Chesapeake Chapter 
and Gray Iron, Malleable, Non-Fer- 
rous and Steel. 

Lewis T. Crosby, Sterling Wheel- 
barrow Co., Rocky River, Ohio. 
Representing Region 2, Chapter 
Group F—Northeastern Ohio Chap- 
ter and Supplies. 


Eric Welander, John Deere Mal- 
leable Works, Deere & Co., Mo- 
line, Ill. Representing Region 3, 
Chapter Group M—Quad City 
Chapter and Malleable. 


L. N. Shannon, Stockham Valves 
& Fittings, Inc., Birmingham, Ala. 
Representing Region 4, Chapter 
Group O-—Birmingham District 


Higher production rates, new advanced techniques and 
automatic equipment, smoother and more accurate castings 
are the direct industrial contribution of the shell molding 
process... yet without fast-setting phenolic resins to bond 
the sand, the entire process could never have been possible! 
Since first introduced, too, shell molding resin formulations 
have also undergone self-transition periods of change and 
betterment. 

Today Catalin Resin 9616, a two-stage, powdered phenol- 
formaldehyde resin, emerges as the very latest and best 
type of formulation. 

This economical resin produces high-speed curing rates 
with the minimum of resin content. Savings are achieved in 
time, sand, work space, handling and metal. Castings are 
more accurate and smoother — require considerably less 
finishing. 

In addition to Shell Molding Resin 9616, Catalin produces 
a wide range of core binding liquid resins and powders for 
the production of ferrous and non-ferrous metal castings. 

Catalin representatives, familiar with the requirements 
of the foundry industry, are available for consultation. 


Samples on request! Write .. 


FOR FASTER CURES...SMOOTHER SURFACES...BETTER CASTINGS 


CATALIN 


SHELL MOLDING 


RESIN 9616 


View of avtomatic shell. mold 
machine, indicating shell ejection 
operation, shown to left... 
And a typical shell mold 
specimen, shown below . .. were 
photographed at the foundry of 
Cc. A. Goldsmith Company, 
Newark, N. J 


Chapter and Malleable, Gray Iron 
and Non-Ferrous. CATALIN CORPORATION OF AMERICA CD 
: : ONE PARK AVENUE, NEW YORK 16, N.Y. 

Hubert Chappie, National Sup- 
ply Co., Torrence, Calif. Represent- BRANCH OFFICES: CHICAGO, ILL., 221 No. La Salle Street PLANTS at FORDS, N. J. 
ing Region 5, Chapter Group Q— GREENSBORO, N.C., 630 Southeastern Bldg CALUMET CITY, tu 
Southern California Chapter and THOMASVILLE, N.C. 
Steel and Gray Iron. 
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General Metals jobbing foundry approaches 


full mechanization 


oy 





| HEXAGONAL SAND screen | 





LINK-BELT equipment provides 
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SMAKEOUT 
SANO 


flexibility for handling wide or 
variety of castings mu UNE STORAGE 
fy CORE SAND [ saAin SAND 
=~ Ue | STCRAGE BINS 





TIGHT FLASKS 
| SIDE FLOOR 
GRAVITY ROLL LINES 








| ShaKeOuT sano | 
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MOLD SHAKEOUT G4 
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SHAKEOUT CONVEYOR [~_ 
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K 
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| os} MELTING BAY | ° - y 


CS TWO SEPARATE SAND SYSTEMS provide the 
68. cS flexibility needed for production ranging 
from small match plate work to large, pit- 
molded castings. Diagram shows the closed- 
¢ circuit system for storage, preparation, dis- 
tribution and reclamation of fine sand and 

for light- and medium-weight castings. 
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ae Te Sa 
| SHAKEOUT SCREEN TO 
| SEPARATE SAND & CASTINGS 








[ mouey CASTINGS CONVEYOR | 








Linn-Becr 


HE variety of castings produced by 
- job shops multiplies handling prob- 
lems. But the Oakland (Calif.) plant 
of General Metals Corp. proves that 
mechanization is both possible and 
practical. Here Link-Belt equipment— 
including special machinery designed 
specifically for this installation— 
speeds production of castings ranging 
from one pound to seven tons. Other 
benefits include minimized manual 
handling, improved working condi- 
tions. 

Link-Belt engineers can plan an 
entire conveying and sand prepara- 
tion system for you . . . and follow 
through with a complete line of equip- 
ment to help you produce better cast- 
ings at lower cost. For one machine or 
complete engineering, call your near- 
est Link-Belt office. For complete in- 
formation, write for Book 2423, 14,207 


BELT 


CONVEYORS AND PREPARATION MACHINERY 






Molds are loaded onto cars, which are § Semi-automatic device dumps sand and 
rotated 90 degrees on turntable and run castings onto oscillating conveyor. Cars 
off on tracks to pouring and storage line. return by gravity to molding stations. 





Castings drop from shakeout screen to Unique Link-Belt “Manipulator” carries 
trays of overhead trolley conveyor for up to eight tons of castings to annealing 
delivery to cleaning bay. ovens, quench tanks or storage. 





LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in 
All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 


CIRCLE NO. 138, PAGE 21-22 





24 ° modern castings 











Customer’s Demands 
Theme Of Purdue Meeting 


@ Meeting “The Customer's De- 
mands” will be the theme of the 
Purdue Cast Metals Conference to 
be held October 25-26 at Purdue 
University, Lafayette, Ind., spon- 
sored by the Central Indiana and 
Michigan Chapters of the American 
Foundrymen’s Society and Purdue 
University. 

Six technical speakers will par- 
ticipate in the two-day meeting 





R. H. Greenlee 


with Robert H. Greenlee, Auto Spe- 
cialties Mfg. Co., Inc., serving as 
general chairman and C. O. Schopp, 
Link-Belt Company, as program 
chairman. 


THURSDAY, OCTOBER 25 
9:00 am . . 


10:00 am .. ..Wetcome Appress, 
Dr. G. A. Hawkins, Dean of 
Engineering, Purdue Univer- 
sity, “The Future of the 
Foundry,” James H. Smith, 
Central Foundry Div., Gen- 
eral Motors. 


. REGISTRATION 


1:30 pm “Pattern Design,” 
Wm. Ball, Jr., R. Lavin Com- 
pany. 

3:00 pm . “Meeting the Cus- 


tomers Requirements,” B. C. 
Yearly, National Malleable & 
Steel Castings Co. 

6:00 pm Banquet. Human 
Engineering in the Foundry,” 
Victor L. Short, Institute of 
Human Science. 


FRIDAY, OCTOBER 26 


10:00 am . . . “Concerning Sand,” 
J. S. Schumacher, Hill & 
Griffith Company. 


11:15 am... Swett Mowprinc Pan- 











EL, V. J. Obrig, Central 
Foundries; J. C. Maggart, 
Sibley Foundry; O. C. 
Schopp, Link-Belt Company, 
T. E. Smith, Central Found- 


ries. 

1:30 pm .. . “Can Casting Qual- 
ity Be Improved?” Ed Oak- 
ley, Delco Remy Division. 

3:00 pm_ .. . CONFERENCE SuM- 
MARY. 





Teacher With Praise For 
Industry Donates 3 Books 


Three additional books of histori- 
cal interest on foundry practices 
have been added to the American 
Foundrymen’s Society library as 
gifts of William L. Todd, retired 
foundry instructor of South Gate, 
Calif. 

Mr. Todd entered the casting 
field as a youth attending the Went- 
worth Institute, Boston, Mass., and 
then worked in Massachusetts be- 
fore moving to California in 1923. 
His employers prior to moving to 
California were Saco-Lowell, 
Lowell, Mass., J. H. Horne & Sons, 
Lawrence, Mass., Eagle Iron Foun- 
dry, Salem, Mass., Smith Iron 
Foundry, Lynn, Mass., Blake & 
Knowles Pump Works, Cambridge, 
Mass., and Davis & Luiber Machine 
Co., North Andover, Mass. 

In 1938 Mr. Todd began as a 
vocational foundry instructor at 
Fullerton, Calif. and in 1941 trans- 
ferred to Pasadena, Calif. He re- 
tired at the age of 60 on June 15, 
1956 and plans to devote much of 
his time to travelling. In reviewing 
his career he says, “I still think that 
the foundry offers rich rewards to 
young men who are not afraid to 
work and are willing to accept the 
challenge.” 

The latest donations are Brass 
and Iron Founder's Guide by James 
Larkin published originally in 1892 
and revised in 1907, The Cupola 
Furnace by Edward Kirk published 
in 1899 and The Theory and Prac- 
tice of Enamelling on Iron and 
Steel written by Julius Grunwald in 
1909, translated by Herbert H. 
Hodgson, and published in 1919. 

These books were acquired by 
Mr. Todd from former friends, one 
a patternmaking instructor and the 
other a former bookkeeper who be- 


came a foundry foreman. 
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DIMENSIONAL ACCURACY... 


obtained by Cooper Alloy 


through SHELL MOLDING with G-E Shell Molding Resins 


This stainless steel instrument housing, cast for a customer by 
Cooper Alloy Corporation, Hillside, N. J., was one of those “im- 
possible” jobs. Previous experience by the customer had resulted 
in shrink defects in the lugs on the open face, rendering the cast- 
ings unacceptable. The job was further complicated by the fact 
that dimensions and finish were equally critical on both exterior 
and interior surfaces. 


Through shell molding and advanced foundry techniques, Cooper 
Alloy was able to convert this “impossible” job to a standard pro- 
duction run! Hollow shell cores achieved the required accuracy 
and finish for the casting’s interior; the Shellcast* process accom- 
plished similar results for the exterior. G-E shell molding resins 
helped Cooper Alloy obtain close dimensional accuracy, fine finish 
and uniform soundness. 


How can shell molding help YOU? 
Cooper Alloy uses General Electric shell molding resins in its 
Shellcast process, relying on them for batch-to-batch uniformity 
and correctly balanced properties. Other G-E products for shell 
molding include: G-E silicone release agents to release molds 
easily from patterns and G-E phenolic bonding resin to assemble 
shell halves together. 


Progress /s Our Most Important Product 


@® ELECTRIC 


Ask G.E. about shell molding! 


General Electric maintains a shell molding 
laboratory in Pittsfield, Mass., to help users 
and prospective users of shell molding solve 
problems and evaluate the process. G.E. also 
offers a 28-page manual describing the tech- 
niques and benefits of this new foundry 
method. Just mail the coupon for a free copy! 


*Reg. trademark, Cooper Alloy Corporation 


FREE SHELL MOLDING MANUAL! 


Generai Electric Company 

Section 6F482 

Chemical and Metallurgical Division 
Pittsfield, Massachusetts 





+ 
! 

! 

i 

! 

! 
Please send me a free copy of G-E Shell Molding Manual. 
( ) Weare presently using the shell molding process. | 

( ) Weare interested in the shell molding process. 
! 

! 
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A bold and ambitious marketing 
program conceived by the Gray Iron 
Founders’ Society is already launched 
and under way. An experienced in- 
dustrial Marketing Director has been 
appointed to the Society staff. An 
aggressive Marketing Committee of 
member foundries has been organized. 
Extensive resources of the Society have 
been allocated to give the program 
broad scope. 

This major effort will result in an 
accumulation of facts about Gray Iron 
markets and selling strategy never be- 
fore available to gray iron foundries. 
Initial studies are already in progress. 





e Existing Gray Iron markets will be more 
precisely defined. 


e Profitable potential markets will be un- 
covered. 


e Strong and weak points of competitive 
materials will be analyzed. 


e Research and product development will 
be geared to market conditions. 


e Selling methods will be refined. 
e Buying influences will be pinpointed. 





This new and continuing program will 
enable every Society member to cut a 
profitable slice of the Gray Iron cast- 
ings market for himself . . . by helping 
him to make his marketing efforts more 
productive . . . by expanding the total 
consumption of Gray Iron. 

Results of the marketing program 
will be presented to Society members 
in bulletins, at marketing seminars, 
local sales clinics and management 
meetings. 

Join these progressive foundrymen. 
Write to the Society for information 
about membership. Gray Iron Foun- 
ders’ Society, Inc., Dept. M, National 


Make it better with, Gray Iron City-E. 6th Bldg., Cleveland 14, Ohio. 


GRAY IRON FOUNDERS 
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Look Into Castings Future 
Set for Michigan Meeting 


®@ Current casting problems and fu- 
ture developments will be covered 
at the Michigan Regional Foundry 
Conference to be held November 
29-30 at the University of Michi- 
gan, Ann Arbor, Mich. The pro- 
gram will be sponsored by the 
Central Michigan, Detroit, Saginaw 
Valley and Western Michigan 





Robert D. Dodge 


Chapters of the American Foundry- 
men’s Society and the University 
of Michigan and Michigan State 
College. 

Conference chairman is Robert 
D. Dodge, Archer-Daniels-Midland 
Co., vice chairman and program 
chairman is Richard B. Kropf, In- 
ternational Nickel Co. The program 
will be held in the University of 
Michigan Union Building. 


THURSDAY, NOVEMBER 29 


9 am .. . REGISTRATION. 


10 am to 12 am... Fist Session 
“The Development of the 
Shell Cast Armasteel Crank- 
shaft,” C. E. Braun, Central 
Foundry Div., General Mo- 
tors Corporation, “Evaluation 
of Core Practice,” Wayne 
Buell, Aristo Corporation, 
“Diaphragm Molding,” L. J. 
Pedicini, Research Div., Gen- 
eral Motors Corporation. 


12:15 pm . . . Luncweon. Toast- 
master: Dean C. G. Brown, 
School of Engineering, Uni- 
versity of Michigan. 

“The Future of Castings in 
the Automobile Industry,” 
M. F. Garwood, Engineering 
Div., Chrysler Corporation. 


2:00 pm to 4:00 pm . . . SECOND 
SESSION 














“Basic Lined Water Cooled 
Cupola,” William Dawson, 
Ford Motor Company. “Mal- 
leable Base Spheroidal Iron,” 
E. F. Chojnowski, Albion 
Malleable [ron Company. 
“Modern Brass and Alumi- 
num Foundry Practice,” R. A. 
Colton, Federated Metals Co. 


6:15 pm . Banquet. Toast- 
master: Wm. W. Maloney, 
Secretary, American Found- 
rymen’s Society. Speaker: C. 
L. Munn, Athletic Director, 
Michigan State University. 


FRIDAY, NOVEMBER 30 


9:00 am to 11:00 am . 
SESSION. 
“The Foundry Outlook As 
Science Takes Over,’ Dean 
C. J. Freund, College of En- 
gineering, University of De- 
troit. 
“Manpower Maintenance,” H. 
E. Gravlin, Jr., Claude B. 


Schneible Company. 


. . THIRD 





11:00 am to 12:30 pm .. . Fourrn 
SESSION. 

“Automotive Gas Turbine 
Development,’ D. F. Frey, 
Scientific Laboratory, Ford 
Motor Company. 


1:00 pm . . . Luncneon. Toast- 
master: R. B. Kropf. 


Following luncheon there will be 
student activities with C. Drury, 
Central Foundry Div., General 
Motors Corporation, acting as 
chairman. 











] Does this mean you quit? 









Don’t talk fancy 
claims to him! 


When it comes to abrasives, a foundryman needs to know two 


Look for 
TRU-STEEL 
in yellow- 
striped bag 













things. How does it clean? What does it cost in operation? Dif- 
ferent jobs may require different abrasives but the result should 
always be the same—a good job at Jowest cost. Malleabrasive and 
Tru-Steel abrasives give you that. Whichever you need, Pangborn 
makes sure you get the right abrasive for every job. Talk to one 
of our sales engineers or order from Pangborn Corp., 1300 
Pangborn Blvd., Hagerstown, Md. 


oe gue 
\' ® AND 


TRU-STEEL SHOT 
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STOP stow-sy 


PATENTS APPLIED FOR 





_ __“Dike-O-Seal is the 

al biggest improvement 

to core blowing since 

the inception of the 

core blowing machine” 
General Foreman of large automotive 


pattern shop. 





WHAT DIKE-O-SEAL DOES 
Because Dike-O-Seal (1) is molded in its 
own container, it fits perfectly, bonded to 
every contour, cavity perimeter, loose piece 
and insert, giving metal-to-metal contact 
regardiess of its complexities. Since it is 
flexible and because of its unique design, 
the higher the blow-in pressure (2) the 
more positive the seal. Pressure acting 
against the interior of the dike (3) creates 
static back pressure on the reverse side of 
the dike (4) positively preventing the es- 
cape of erosion-causing sand and air. 





Dike-O-Seal can increase your production and lower your costs! This 
positive seal against parting line blow-by greatly reduces box mainte- 
nance and eliminates the necessity for steel or brass facings. Users report 
that Dike-O-Seal stabilizes core blower performance, permitting more 
consistent box venting practice which results in better core density control. 
The elimination of mudding, patching, ratting and finning saves labor 
costs and consistently produces better cores. The elimination of erosion due 
to blow-by, the reduction of “down” time, and the extended core box 
life increases production and profits. See how Dike-O-Seal can help you. 


Send for Bulletin 56 and report on stopping BLOW-BY 
Dike-O-Pad 


FIRST AID FOR CORE BOXES 


Dike-O-Pad, the revolutionary new pressure sensitive abrasion resistant 
pad, has been designed specifically to prevent erosion under blow-tubes. 
Original application and replacement is so simple there is no need to 
remove the core-box from production and yet the pads will withstand 
many thousand blows. They are now saving money for foundries every- 
where. Write for price list and samples. 


WITa OSA weor PORATED 


Tells @haila:Melale Ml alelat 


Phone PR 8-2878 * 1209 W, 59th ST., CHICAGO 36, ILL 
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SHAP of things 


safety, hygiene, air pollution control 


by Hersert J. WEBER 


Some time ago I was called into 
a brass foundry to see what could 
be done about preventing lead 
poisoning. The plant physician 
couldn't understand why there were 
cases of lead poisoning in the shop 
since he already had inaugurated 
a lead control program. 

When I inquired about the con- 
trol program, I learned that it con- 
sisted of the following set of “hy- 
giene” rules: 

1) Chewing tobacco or snuff was 
forbidden during working 
hours. 

2) Smoking was forbidden in the 
plant. 

3) Employees were required to 
wash their hands before lunch. 

When I walked through the plant 
it was unbelievable that the obvi- 
ous trouble had been overlooked 
and that real hygiene measures had 
not been applied. The ventilation 
was inadequate and the housekeep- 
ing bad. The plant “hygiene” rules 
were futile in such a situation. 

Because of many similar experi- 
ences over the years, I have been 
prompted to start this column, 
which will appear regularly in each 
issue of MopERN CasrTINGs. 

It is the intention to consider 
such things as siderosis from iron 
oxide, aluminum therapy in the 
prevention of silicosis, respirators, 
lead poisoning, wetting agents, 
workmen’s compensation, radiant 
heat, air pollution, safe practices, 
legislation affecting foundries, etc. 

From inquiries received at the 
AFS headquarters it appears that 
many foundries have safety, hy- 
giene and air pollution problems in 
common and some have found sat- 
isfactory solution to these prob- 
lems. A column of this type can 
serve as a clearing house to the 
mutual advantage of all. 

For example, if one foundry had 
unsatisfactory results with a par- 
ticular type of ventilation for a spe- 


cific application, it seems absurd 
that the same mistake should be 
duplicated by others. Also if a 
foundry has developed a_ better 
safety device, it would be a worth- 
while contribution to the industry 
to tell others about it. In matters 
of safety, hygiene and air pollu- 
tion control, foundrymen should 
share their knowledge even with 
their heaviest competitor. This is 
so not only because human beings 
are involved but also because we 
are classified together anyway for 
the purpose of fixing workmen’s 
compensation rates and we are con- 
sidered as a unit when the states 
write health and safety codes. 

Thus by helping a competing 
foundry in matters of SH&AP we 
help ourselves. It is our hope that 
our readers will use this column as 
a means of exchanging information. 

We intend also through the med- 
ium of this column to keep found- 
rymen informed of current legisla- 
tion affecting our industry. 

For example, the new Chicago 
Zoning Ordinance, if passed, will 
affect every foundry in the city. 
Some of the features of the ordi- 
nance are: 

1) The total net rate of emission 
from all sources within the plant 
property shall not exceed 8 lb. 
per hour per acre of property. 

2) The highest sound level per- 
mitted along an industrial dis- 
trict boundry line is 79 decibels. 

3) The emission of odorous matter 
in such quantity as to produce 
a public nuisance beyond lot 
jines is prohibited. 

There is a strong possibility that 
this ordinance will be passed be- 
fore January 1. 

Current events of this kind, we 
believe, are sufficient reason alone 
to justify the column. We hope you 
will make it yours. We would like 
to know too what you think of the 
idea. 











Knock Out Pinholes 


@ The sub-surface pinholes some- 
times found in magnesium-treated 
nodular iron castings can be elim- 
inated according to a study by J. 
Gittus, of the British Cast Iron Re- 
search Association. The defect ap- 
pears to be most pronounced in 
green sand molded castings and can 
be alleviated both by additions of 
carbonaceous materials to the sand 
mixes and by small additions to 
the metal of aluminum, tellurium, 
and bismuth, A cerium addition is 
made to cancel any harmful effect 
due to these latter elements. 
Experiments comprising major 
changes in sand composition 
showed that both synthetic sand 
and natural sands produce pinhol- 
ing as revealed by shot blasting. 
The defect is independent of grain 
size and clay type. Also, no great 
influence in suppressing pinhole 
formation occurs when nodular iron 
is poured into dry sand molds. 
To determine the effect of the 
metal on pinhole formation, 12 in. 
x 9 in. x 1 in. plates of magnesium 
free and magnesium treated iron 
were poured into molds made of 
synthetic and natural sands. Only 
when either sand contained 2 per 
cent pitch or 6 per cent coal dust 
was the reduction of pinholing 
significant. Lesser amounts of these 
materials did not reduce the pin- 
hole formation appreciably. 
Casting magnesium-treated met- 
al into dry sand molds (either syn- 
thetic or natural sands) reduced 
pinholing. Magnesium additions of 
lesser amounts than that required 
for nodular castings reduces pin- 
holing; ladle additions to nodular 
iron of more than 0.002 per cent 
tellurium, 0.004 per cent bismuth, 
or 0.2 per cent aluminum also elim- 
inates pinholing. A pitch mold 
wash likewise was found to in- 
hibit pinhole formation. Light thin- 
walled castings show less tendency 
for pinholing than heavy castings. 
Pouring speed variations do not ef- 
fect pinholing and ladle additions 
of tin and zinc were ineffectual. 








MORE FACTS on all products, literature, 
and services shown in the advertise- 
ments and listed in Products & Processes 
and in For the Asking can be obtained 
by using the handy Reader Service 
cards, pages 21-22. 
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DU PONT 


SILICATE 


AVAILABLE IN TANK CARS, 
TANK TRUCKS AND DRUMS 


Low in cost—consistently high in quality, 
Du Pont Sodium Silicate meets the exact- 
ing standards of precision foundry work. 


Sodium Silicate is shipped from four 
Du Pont plants strategically located to 


serve you. 


For further information, call or write our 


nearest office. 


GRASSELLI CHEMICALS DEPT. 
E. |. du Pont de Nemours & Co. (inc.) 


Wilmington 98, Delaware 


SALES OFFICES AND WAREHOUSES: 


Atlanta 8, Ga. 739 West Peachtree Street 
Birmingham 11, Ala... P.0. Box 67, ge Sta. 
Boston 10, Mass. 140 F@@eral Street 
Charlotte 1, N. C. 427 West 4th Street 
Chicago 32, lll.....4251 South Crawford Avenue 
Cincinnati 2, Ohio.......603 Terrace Plaza Bldg. 
Cleveland 14, Ohio 1321 Natl. City Bank Bidg. 
Detroit 35, Mich. 13000 West 7 Mile Road 


1100 E. Holcombe Bivd 
6500 West State Street 
1207 Foshay Tower 

46 River Street 

350 Fifth Avenue 

1617 Penna. Blvd 
1715 Grant Bldg 

112 West Ferry Street 


Houston 25, Texas 
Milwaukee 13, Wisc 
Minneapolis 2, Minn. 
New Haven 13, Conn. 
New York 1, N. Y. 
Philadelphia 3, Pa. 
Pittsburgh 19, Pa. 
St. Louis 7, Mo. 


REG. us. Pat. OFF 
BETTER THINGS FOR BETTER LIVING 


«+e THROUGH CHEMISTRY 


in Canada: Du Pont Company of Canada Limited, Box 660, Montreal, P. Q., Canada 
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MOLYBDENUM AND BORON 


in the 
foundry 


Rolls are among many cast, wrought iron and 
steel products that have been improved by 
Molybdenum and Boron. Very small additions, 
properly introduced, yield surprising results. 
MCA Molybdenum additions increase the resist- 
ance of rolls to breakage, chipping, heat check- 
ing and spalling in service. Molybdenum and 
Boron improve toughness and hardness qualities 


at both room and higher temperatures. 





CORPORATION OF AMERICA 


Offices: Pittsburgh, Chicago, Los Anceles, ~wew York, San Francisco 
Sales Representative: Brumley-Donaldson Co., Los Angeles, San Francisco 
Plants: Washington, Pa., York, Pa. 


Grant Building 


Subsidiary: Cleveland Tungsten, Inc., Cleveland 





Similarly, Molybdenum and Boron are effec- 
tive in improving toughness and hardness in 


both light and heavy iron and steel castings. 


As recognized authorities in the application 
of Molybdenum, Tungsten, Boron, Cerium and 
its derivatives both as alloys and chemicals, 
MCA assures confidential and immediate re- 


ponse to inquiries. 





Pittsbargh 19, Pa. 








CIRCLE NO. 144, PAGE 21-22 


modern castings 


30 ° 











Announce Regionals 


Ten regional conferences have 
been announced by the American 
Foundrymen’s Society. Dates, lo- 
cations and sponsors are: 


Oct. 19-20. . Northwest Regional 
Foundry Conference, Benjamin 
Franklin Hotel, Seattle, Wash. 
sponsored by Washington, Oregon, 
and British Columbia Chapters and 
the Oregon State College Student 
Chapter. 


Oct. 19-20 .. New England 
Regional Foundry Conference, 
Massachusetts Institute of Tech- 
nology, Cambridge, Mass., spon- 
sored by New England and 


Connecticut Chapters. i 
Oct. 25-26 . . Purdue Metal Cast- { 

ing Conference, Purdue University, 

Lafayette, Ind., sponsored by Cen- 


tral Indiana, Michiana Chapters 
and Purdue University. 


Nov. 8-9 .. All-Canadian Region- 
al Foundry Conference, Mt. Royal 
Hotel, Montreal, Quebec, spon- 
sored by Eastern Canada and On- 
tario Chapters. 


Nov. 29-30 .. Michigan Regional 
Foundry Conference, University of 


Michigan, Ann Arbor, Mich., spon- f 
sored by Central Michigan, West- " 
ern Michigan, Detroit and Saginaw 
Valley Chapters and Michigan 
State College and University of 
Michigan. 


Feb. 14-15... Wisconsin Regional 
Foundry Conference, Hotel Schroe- i 
der, Milwaukee, sponsored by Wis- 
consin Chapter and University of 
Wisconsin Student Chapter. 


Feb. 21-22 . . Southeastern 1 
Regional Foundry Conference, 
Dinkler-Tutwiler Hotel, Birming- 
ham, Ala., sponsored by Birming- 
ham and Tennessee Chapters and 
University of Alabama _ Student 
Chapter. 


March 15-16 . . California Regional 
Foundry Conference, Claremont 
Hotel, Berkeley, Calif., sponsored 
by Northern California and South- 
ern California Chapters. 


April 12-13 . . East Coast Region- 
al Foundry Conference, Philadel- 
phia, sponsored by Philadelphia, 





+5 eae yy -termemgecte nn omen = 


Metropolitan and Chesapeake 
Chapters. 


June 20-22 .. Penn State Regional 
Foundry Conference, Pennsylvania 
State University, University Park, 
Pa., sponsored by Rochester, Pitts- 
burgh, Metropolitan, Eastern New 
York, Western New York, North- 
western Pennsylvania, Central New 
York, Chesapeake, Philadelphia 
Chapters and Reading Foundry- 
men’s Association, Conestoga Foun- 
drymen’s Association, Pennsylvania 
State University Student Chapter. 





Schedule Metals Shows 


Metal working and finishing will 
be the theme of two shows to be 
held this fall and winter. The Met- 
al Finishing Show will be held 
October 30-Nov. 2 in Cleveland 
and the 10th Western Metal Con- 
gress and Exposition will be held 
March 25-29 in Los Angeles. 

More than 35 manufacturers of 
equipment utilizing coated abra- 
sives for grinding and polishing are 
expected to exhibit in Cleveland. 
Machines will range in size from 
heavy automatic and semi-automat- 
ic grinders to equipment used in 
small radius contours and in capa- 
cities from those removing 0.100 
in. per pass to precision polishers. 

In Los Angeles, the Congress 
will be sponsored by the American 
Society for Metals. Last year 53,- 
000 spectators saw more than 440 
exhibits and initial inquiries indi- 
cate a larger show for this year. 

Holding associated technical ses- 
sions with the A.S.M. will be The 
Welding Society, the Nondestruc- 
tive Testing Society and the Ameri- 
can Institute of Mining, Metallur- 
gical and Petroleum Engineers, 
Metals Division. 





Looking ... 


. . « for new production ideas? 
Circle numbers on Reader Serv- 
ice cards (page 21-22) to get 
more information on products 
and services described in Prod- 
ucts & Processes and For the 
Asking. 




















“We get 
better castings 
with Borden 


shell mold 


resins” 


In your shell mold 

operation you'll 
: find that you'll 
’ get the most from 
your equipment if 
you use Borden's 
THOR MCF-7 resin. It provides 
full-thickness build up, even on 
angular and vertical pattern sur- 
faces .. . and it helps produce a 
flat, rigid shell without warpage 
that strips off the pattern cleanly 
ond easily. 

To get better castings, let a 
Borden foundry engineer set up a 
trial run of Borden's THOR MCF-7 
resin. Write The Borden Company. 
Chemical Division, Foundry Dept. 

MCA-106, 350 Madison Ave., New 
York 17, N. Y. 


Urec + Phenolic and Oil Soluble Resin Core Binders 
Shell Mold Resins « Core Spray 
Core Paste * Parting Agents 








Cost Figures Prove 
New Core-Curing 
Technique Economical 
and Time-Saving 


New York, N. Y.—An important an- 
nouncement came today from the Foun- 
dry Department of The Borden Company, 
Chemical Division, concerning Borden’s 
new heated-air process for curing cores in 
the core box. Mr. Donald J. Murray, 
Foundry Department Manager, made 
available for the first time cost-figures 
and time-saving estimates showing the 
high efficiency of this technique that in- 
volves blowing a stream of heated air 
through a properly vented box to bake 
the core to exact core-box dimensions, 
while assuring smooth, clean castings. 
Tests Prove Economy 

The results of tests by Borden Engineers, 
showing the efficiency with which air is 
heated in the new Borden process, were 
revealed in detail. In the tests, the sand 
mix used consisted of 1000 parts of 
Wedron AFS-70, 20 parts of urea resin 
FB-24 (1% solids), and 10 parts of water. 
Power required to heat 8,000 cu. ft. of air 
to 100° in a GCH-34 Heater is 4.5 kwh. 
The power cost for the first 4,000 kwh was 
found to be only $0.017 and the power 
cost to dry one pound of core from a 2% 
moisture content was a mere $0.00022. 


Time-Saving Example Cited 
Mr. Murray also revealed that this new 
process dries cores in a fraction of the 
time required in ovens. This example was 
given: A seven pound circular core, two 
inches thick, made from core sand ASF-70, 
completely dried and cured in one minute 
in the core box with cold-air pressure at 
20 psi. and hot-air temperature at 400°F. 
using a one-half inch pipe connected to 
the heater and to the core box manifold. 


Full Information Available 
Foundry operators interested in this tech- 
nique can obtain full information from 
Borden, Mr. Murray stated. Write to the 
Borden Company, Chemical Division, 
Foundry Department MCA-106, 350 
Madison Avenue, New York 17, N. Y. 


wi Y 





“This new Borden Core-Curing Technique is so 
efficient our men only have to take an occa- 
sional ‘work break!’" 
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“We get better 
cores, faster 
with Borden 


core binders” 





Foundry operators 
are discovering 
that they get 
clean, smooth, 
hard cores when 
they use Borden 
resin core binders. 
Binders that help speed produc- 
tion through faster baking . 
assure easier shake-out . . . con- 
tain no volatiles to gum up oven 
interiors . . . and eliminate smoke 
so working conditions are better. 
Perhaps a Borden core resin 
can help solve some of your foun- 
dry problems. Contact us today 
for a trial run with a Borden 
foundry engineer to assist. The 
Borden Company, Chemical Divi- 


sion, Foundry Dept. MCA-106, 350 
Madison Ave., New York 17, N. Y 


a 


Urea + Phenolic and Oil Soluble Resin Core Binders 
Shell Mold Resins + Core Spray 
Core Paste + Parting Agents 





FOUNDRY RESINS 


ay 
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A HOT SUBJECT: 
CASTING URANIUM 


Foundrymen may have answers 
needed to get nuclear power plants 
into economical operation. 


Fuel for nuclear power plants 
a must soon be one of the products 
of casting technology as the power 
industry turns to nuclear reactors 
using cast uranium as fuel. 

Large tonnages of the nuclear 
metal, uranium, cast into fuel 
shapes for reactors can be forecast 
as a requirement for the near fu- 
ture, and the speed with which 


Atomic metals production is 
moving from tiny lab furnaces 
into high production melting. 


modern castings 





nuclear power becomes competitive 
to power generated with coal or oil 
will depend on the ability of indus- 
try to cast and fabricate the metal 
for the reactors. 

Although the production of 
uranium has been a relatively 
small-scale operation, it has been 
melted and cast in tonnage quanti- 
ties for the past fifteen years and 
larger tonnages are indicated by the 
power industry demands. 

Uranium is unique in many re- 
spects but it can be handled by 
techniques familiar to many foun- 
drymen. Perhaps not many foundry- 
men have yet had an opportunity 
to tackle problems in casting urani- 
um, but more problems will be 
finding their way into more foun- 
dries. The information presented in 
this article has been assembled be- 
cause of its general interest to the 
castings industry and because of 
increasing participation by private 
industry in Atomic Energy Com- 
mission activities. 


Physical Properties 


One of the outstanding properties 
of uranium is its density, being al- 
most twice as great as lead (Fig. 
1.). Density values for uranium 
have been reported ranging from 
18 g/cm® to higher than 19 g/cc. 
The most reliable figure being 19.05 
g/ec.”) Extremely minor amounts 
of impurities, measured in parts 
per million, affect the density and 
this relationship is so significant 
that density can frequently be 
utilized as an indication of purity. 
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The hardness of cast uranium 
compares to that of some stainless 
steels. Values ranging from 85 to 
100 on the Rockwell B scale have 
been obtained. Heat treatment and 
quenching affects the hardness of 
uranium in much the same manner 
as other metals. The material is 
subject to work hardening by typi- 
cal industrial practices such as 
rolling, forging, extrusion or swag- 
ing. 

Considerable information has 
been published on the crystal struc- 
ture of uranium.) Much of the 
earlier data has been disproved and 
the present accepted concept is 
that alpha uranium has an ortho- 
rhombic crystal structure while 
gamma uranium is cubic. The struc- 
ture of the beta phase is considered 
to be tetragonal. The transition 
from the alpha phase to the beta 
phase occurs between 655 and 673 
C, while the transition from the 
beta to gamma phase occurs be- 
tween 765 and 785 C. 

A great range in melting points 
has been reported in the literature, 
with much of the variation ordi- 
narily being caused by varying 
degrees of purity. Probably one of 
the best substantiated melting 
points is 1133 + 2 C. 


Melting and Casting 


A wide variety of furnaces may 
be used for melting uranium; how- 
ever, because of its pyrophoric na- 
ture and the fact that it is readily 
oxidized, it is most common to melt 
in a vacuum induction furnace. Arc 






melting techniques, using both con- 
sumable electrodes and tungsten 
are electrodes, may also be used. A 
schematic cross section of a vacuum 
induction furnace which could be 
used to melt uranium is shown in 
Fig. 2. The furnace consists of two 
sections: the upper part or body, 
having a platform on which the 
crucible and coil are mounted and 
through which a pour mechanism 
may be activated; the lower section, 
or mold tank, contains the mold 
which is centered under the pour 
spout of the crucible. 

Special grades of graphite are 
commonly used as crucible ma- 
terial. However, other materials, 
such as thoria and beryllia, can be 
used if necessary. Crucible coatings 
are frequently used to protect the 
melt from contamination with cru- 
cible material. These coatings, of a 
refractory nature, can be applied in 
the form of a slurry by any of the 
common industrial methods; spray- 
ing, painting, etc., and must be 
thoroughly dried before the cruci- 
ble can be used. 

Stopper rods and knock-out plugs 
are used to plug the tap hole in the 
crucible and are removed when the 
melt is ready to pour. Because of 
the high density of the metal, the 
mold is subject to much erosion and 
mechanical damage and must be 
built in a sturdy manner to prevent 
failure of the mold components. 

It is usual to cast ingots in these 
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Fig 1. Density shows purity. 
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Fig 2. Production melting furnaces for uranium are water-cooled 


vacuum induction furnaces built 


in two sections with the crucible 


and coil contained in the top section and the mold in the lower. 


molds that later can be reduced by 
rolling to desired shapes. The molds 
for ingots are generally of a cylin- 
drical shape with the parting being 
either horizontal or vertical, Fig. 3. 
Other shapes may, of course, be 
cast and these shapes are generally 
cast in graphite molds that have 
been machined to form the desired 
cavities. 

Machining of the graphite is 
quite similar to the machining of 
metals. Tool wear and ventilation 


are two of the major problems that 
arise. If the usual metal working 
equipment is available at the foun- 
dry, competent personnel can pro- 
duce almost any shape in graphite. 

Graphite is not the only material 
for the construction of molds. In 
addition, molds may be made of 
iron or copper. However, some 
rather careful preparation and han- 
dling must be undertaken to handle 
this heavy, high-melting metal. The 
foundryman’s experience in the 


TABLE 1. TYPICAL ANALYSIS OF URANIUM METAL FOR REACTOR FUEL 


Element ppm 
Carbon 40 
Iron 28 
Al 20 
Oo 16 
Si 10 
K 10 
Mn 8 
No 7 


Element 
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Chromium 
Mg 

Ni 

Cu 

Mo 

Pb 

Ag 
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Nu - wu 
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handling of other metals is ex- 
tremely useful in the handling of 
uranium. 

In the design of molds much care 
must be given to the shrinkage 
properties of uranium. In going 
from the liquid to solid alpha phase, 
an overall] volume decrease of ap- 
proximately 4 per cent is obtained. 
Dependent upon the manner of 
cooling, additional difficulties may 
be caused by anisotropic shrinkage. 
Through the range 25-300 C, the 
following co-efficients of expansion 
are reported; 

Direction Parallel to Axis 
a{ 100] 
b [010 ] 
ec [ 001 | 

Average Expansion Co-efficient 

10°Cm/C 


93 4- 3 
3.5 + 2 
17+2 


This data giving negative results 
in one direction and positive values 
in the other indicates the type of 
difficulty that can be encountered 
in the casting of uranium. 

Though the preceding section 
emphasized the static casting of 
uranium in a vacuum, the metal 
may be melted and cast under inert 
gaseous atmospheres or slags. It 
can also lend itself to the tech- 
niques of centrifugal casting. In 
fact, the high density of the ma- 
terial might be a decided advantage 
in the casting of uranium by cen- 
trifugal casting techniques. 

There should be one point em- 
phasized in the discussion of melt- 
ing and casting of uranium. That 
point is purity. A typical analysis 
of uranium that may be used for 
reactor fuel is shown in Table 1. 
Materials which have a high cap- 
ture cross section or an ability to 
grab neutrons readily, such as the 
rare earths, or boron, or cadmium, 
or hafnium, must be kept out of 
uranium if it is to be used for 
nuclear purposes. The presence of 
absorbed gas in the metal also can 
be extremely undesirable. This 
could cause considerable radio- 
activity in the coolant and necessi- 
tates shutting down the pile or 
reactor, an extremely expensive 
operation. 


Alloys 


The actual use of uranium in 
nuclear equipment in the immedi- 


ate future will most probably be in 
the form of alloys. These alloys are 
required for corrosion resistance 
and desirable mechanical proper- 
ties, as well as nuclear physics re- 
quirements. 

Uranium will alloy with elements 
such as zirconium, aluminum, niobi- 
um, molybdenum, etc. These alloys 
can be prepared by mutual co- 
reduction of the alloying agent and 
uranium, or they can be prepared 
by addition of the element or 
master alloy to uranium. Much 
effort should be expended along 
these lines to develop good indus- 
trial alloying procedures. 


Future 


The present skill of the foundry- 
man and his ability to handle new 
problems and develop new tech- 
niques should lead to the produc- 
tion of low-cost, physically sound 
fuel shapes that require a minimum 
of machining, suitable for use “as 
cast” in the economical reactor of 
the future. 
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Fig 3. Uranium ingot molds 
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Southern Wheel Div. 


Calera plant has 75,000 sq ft on 45 acre site. The flow 


shaped with east-west movement. 


STEEL WHEELS in GREEN SAND 


Developing of new techniques has led 
to lowering costs and increasing production 


Larry DeBoer / Metallurgist 


American Brake Shoe Co. 


Molding station consists of turntable with 6 positions. 





The blast of the diesel horn and 

the thunder of steel wheels rac- 
ing over steel rails are the keynotes 
of modern, high-speed railroading. 
Wheels that can move ever great- 
er loads at ever increasing speeds 
have been the subject of 13 years 
of research by the Southern Wheel 


Mold used in casting steel wheels. 
















Division of the American Brake 
Shoe Company. The result of this 
research was the construction of a 
four million dollar plant that is 
now producing high carbon steel 
wheels with a modern green sand 
technique. 

Wear-resistant 1.5 per cent car- 





bon wheels are being produced 
at this plant in Calera, Alabama, 
by economical sand casting tech- 
niques that have controlled the 
previously high cost of cleaning 
and correcting sand cast steel 
wheels. 

Production at the Calera plant 
has been increased from 12 wheels 
per day in February, 1954, to 384 
wheels per day in March, 1956. 
Present production is 384 wheels 
per day, enough for 48 freight cars. 

Plant Layout. The plant has a 
floor area of approximately 75,000 
sq ft and is laid out in an east- 
west direction on a 45 acre site. 
The flow pattern in the plant forms 
a “U”, that is, the raw materials 
enter the east end of the building, 
flow west into the molding and 
melting departments. 

From this point, the poured 
mold moves west into the shake- 
out; and the pits for self-annealing. 
After the pits, the wheel continues 
on to heat treatment and hub cool- 
ing. The semi-finished wheel now 
moves east into the cleaning ma- 
chine and continues east through 
the machine shop and inspection 
department where it finally emerg- 
es as a finished product ready for 
shipment. 

Description of Mold. The wheel 
is cast in a green sand mold with 
a chiller forming the tread surface. 
The flask equipment is composed 


Headbreaking operation separates riser from the wheel. 
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of three parts: cope, chiller and 
drag. The cope and chiller are 
bolted together, handled as a unit, 
and will be referred to as the cope. 
The function of the chiller is dual 
in that it gives the tread metal 
a fine as-cast grain structure as 
well as promoting directional so- 
lidification. It is necessary to solid- 
ify the massive tread section before 
the web freezes because the only 
riser on the casting is above the 
hub of the wheel. The order of 
solidification must be, first, the 
tread section, then the thin web 
followed by the hub and finally 
the riser. 

The riser feeds the casting and 
also acts as a pouring basin. There- 
fore, it was necessary to design an 
unusual set of cores to allow large 
feeding gates as well as a choked 
pour. A center or hub core was 
designed with three large feeding 
gates which are connected to the 
riser by a large hole in the center 
of the gate core. This hole is cov- 
ered during pouring by a circular 
brick so that the steel will enter 
the mold through twelve small 
pouring gates evenly spaced about 
the large feeding gate. 

These small “pop” gates make 
it possible to obtain a controlled 
choked pour. After the mold cav- 
ity and riser are filled, the brick 
floats to the top of the riser, open- 
ing the feeding gates and allowing 


Shakeout is operated by one man. 
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the molten steel to feed the casting. 

Molding. Washed and dried 50 
AFS grain fineness silica sand is 
received in box cars and unloaded 
by a tractor shovel into one of 
four sand storage tanks. As new 
sand is required, it is blown 
through a pipe to the new sand 
service tank over the mullers. From 
this tank, the new sand can be 
used in either the molding or core 
sand mullers. 

The core sand is prepared in 
a small 750 lb capacity muller with 
weighed amounts of additions and 
a phenolic resin binder. Both center 
and gate cores are blown, and then 
baked in a continuous dielectric 
oven. As the cores are discharged 
from the oven, they are stacked in 
tote boxes and moved by lift truck 
to the molding area. No storage 
area was provided as the cores 
are used as soon as they cool. 

The molding sand is mulled in 
1750 lb batches. Above the muller 
are located three return sand tanks 
as well as a new sand tank. Sand is 
conveyed from the tanks to a 
weigh hopper above the muller by 
vibrating feeders. Probes in the 
weigh hopper relay temperature 
and moisture content to an elec- 
tronic moisture control unit. This 
unit automatically adds the prop- 
er amount of water to give the 
per cent moisture required. Bind- 
ers and additives are weighed and 
charged into the muller through 
a side charging door. 

Both the facing and backing 
sand contain large amounts of re- 
turn sand. Carbonaceous materials 
and cereals, as well as western 
bentonite, are added to facing mix 
while only western bentonite is 
added to the backing. Sand tests 
are made as a routine check 
throughout the day to assure that 
the sand is under control. 

After the sand has been mulled, 
it is moved by elevator and belts 
to the molding station. The mold- 
ing station is a large turn-table on 
which are mounted six smaller 
turn-tables, carrying alternately 
spaced cope and drag patterns. In 
operation, the large table indexes 
one station at a time and remains 
in that position until work has been 
completed at all six stations. Basi- 
cally, the six stations are as follows: 
drag flask on, cope flask on, add 
facing, ram, strike off, and strip. 


Molds are rammed by a cam 
controlled, hydraulically operated 
automatic sand slinger. As _ the 
flask rotates, the slinger head 
moves from one position to anoth- 
er over the mold filling the flask to 
the required hardness. After ram- 
ming, the excess sand is struck off 
and the mold is stripped from the 
pattern. A monorail air hoist picks 
up the drag from the stripping pins 
and places it on the mold conveyor. 
The drags are set on cars and the 
center core set and gauged. An- 
other air hoist is used to remove 
the cope from the turn-table and 
close the mold. The pouring brick 
is set over the feeding gate in the 
riser and the mold is ready to be 
poured. 

The conveyor which moves the 
molds through molding, pouring, 
and shakeout and which then re- 
turns the drag flask to the molding 
department is a pallet car type 
Each pallet car holds three molds 
Trackage for the cars consists of 
a parallel set of tracks connected 
on either end by a transfer car to 
make a complete circuit. The con- 
veyor is powered by pneumatic 
pusher mechanisms which index 


Red-hot wheels are put in insulated pits for crucial cooling period 
which relieves stresses and cools hub through transformation range. 







the pallet cars one mold space at a 
time. The pusher mechanisms are 
arranged in 
units so that the molding, pouring, 


several individual 
and shakeout sections of the con- 
veyor can be operated independ- 
ently. This is necessary because 
the pouring is not continuous, but 
in heats of twelve wheels each 

Melting. Scrap storage bins, re- 
fractory storage, and alloy and flux 
storage are all covered and located 
along a spur track to cut down 
material handling distances. The 
scrap is received in gondolas and 
unloaded by a bridge crane. It is 
separated by analysis and _ stored 
in large bins on either side of the 
track. Brick and other refractory 
materials are usually palletized 
and unloaded by lift truck to their 
respective storage areas 

Four 9 ft, top charge, 3750 to 
4000 KVA, basic electric arc fur 
naces are used to melt five to six 
ton cold charges. Only three are 
operated, the fourth is available 
during refractory maintenance 
Normal melt-down time is 45 min 
utes while the overall time from 
charging to tapping is 60 to 75 
minutes. Tapping temperature is 





approximately 3000 F. 

After the charge is melted down 
and a temperature of about 2800 
F has been reached, a preliminary 
analysis of carbon and manganese 
is taken. Depending on the results 
of this test, the operator makes 
the necessary adjustments in the 
bath. This may involve boiling the 
steel with ore or oxygen to reduce 
the carbon level, or charging pig 
iron to raise the carbon level. A 
second carbon prelim is taken, and 
if necessary a third and fourth. 
After the last check shows the 
chemistry to be in range and the 
bath temperature at approximate- 
ly 3000 F, the melt is tapped in- 
to a teapot ladle. Ferro-silicon and 
petroleum coke are added to the 
ladle while the furnace is being 
tapped. 

The tap temperature is read 
with an optical pyrometer to de- 
termine holding time in the teapot 
before the steel is reladled into a 
bottom pour ladle with capacity to 
pour four wheels. The temperature 
is checked in the bottom pour la- 
dle with a platinum, platinum- 
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Cooling hub with water gives a stress pattern 
which enables wheel to withstand larger loads. 





rhodium immersion thermocouple 
connected to a recording instru- 
ment. A_ starting thermocouple 
temperature of 2800 F gives the 
desired results. 

The bottom pour ladle is han- 
dled on a monorail bridge crane 
from the holding ladle station to 
the pouring station where it is cen- 
tered directly above the pouring 
basin. The time to fill each mold 
is approximately eleven seconds 
and the overall pouring time for 
a heat of twelve wheels is 10 to 
11 minutes in a temperature range 
of 2740 to 2800 F. 

A final chemical test wedge and 
mechanical property test block are 
poured with each heat. The chemi- 
cal test wedge is analyzed in the 
laboratory and the results reported 
to the metallurgist. The test block 
follows the wheels to shakeout and 
through heat treatment. 

Shakeout. An important step in 
shaking out the wheel is “head 
breaking”. The head or riser must 
be separated from the wheel after 
it has finished feeding the casting, 
but before it becomes solidly fro- 





Heat treating is done in two stages: first, heating up to 1750 F and holding for two hours, then air 
cooling to 1200 F. Second, reheating to 1450 F and holding temperature for five hours. 


zen to the hub. Approximately 50 
minutes after pouring, a grab lifts 
the cope, shearing the riser from 
the hub. The cope is then set back 
on the drag and the mold moves 
to the shakeout unit. 

Twelve to 14 minutes after 
“head break”, the wheels enter the 
shakeout. One man operates the 
shakeout unit with a master con- 
trol panel. A set of three grabs 
(one for the cope, one for the 
wheel, and one for drag) lifts the 
casting and the flask from the con- 
veyor and into the shakeout. The 
cope, with the riser, is vibrated 
until clean, then moves out the 
back side of the shakeout, the riser 
dropping down a chute into a tote 
box. After the cope leaves the 
shakeout, it is automatically 
stacked in four high stacks on one 
of three cooling conveyors where 
it remains until the next day’s 
work. The chiller, which is at- 
tached to the cope, must be at 
room temperature- when used in 
order to derive full benefit of its 
chilling action for directional so- 
lidification. 








The drag is vibrated until clean 
and returned to the conveyor to 
be reused that day. The majority 
of the sand is knocked off the 
wheel in shakeout, but it needs 
further cleaning. All of the center 
core sand must be removed from 
the bore to enable the feeding 
gates to be burned off without de- 
flecting the flame into the hub. The 
fillets and plate of the wheel must 
have the excess sand removed as 
it would act as an insulator dur- 
ing heat treatment. This sand is 
removed in a cabinet located at 
the discharge of the shakeout. The 
center core is sand blasted out, 
while the fillets and plate are 
cleaned by flailing chains. 

After the wheel is discharged 
from this cabinet, the three feed- 
ing gates are automatically burned 
from the bore of the wheel by an 
oxygen-natural gas torch. The cir- 
cular movement of this torch is 
controlled by a cam with a power 
driven roller. 

Pitting. The red-hot wheels are 
placed in insulated pits by a mono- 
rail crane for a minimum time of 
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5% hours. The pitting operation 
serves a triple function: it allows 
the hub to cool down through trans- 
formation, gives a stress free wheel, 
and enables the wheel to be held 
at a temperature between 900- 
1200 F before charging into the 
heat treat furnaces. The as-cast 
structure is brittle and for this rea- 
son-the wheel must be stress free 
and hot to withstand the thermal 
shock when it is charged into the 
heat treat furnace. 

Heat Treatment. The wheels are 
moved from the pits to the heat 
treat furnaces by an overhead mo- 
norail cab crane. These cranes also 
handle the wheels when they are 
discharged from the heat treat fur- 
naces and moved to the hub-cool 
conveyor. 

The heat treatment of the 15 
carbon steel wheel is done in one 
or two types of furnaces. There 
are two lines of car bottom batch 
furnaces and one continuous hang- 
er furnace. All three units provide 
the same two stage heat treat- 
ment: first, heating the wheels to 
1750 F. and holding that temper- 
ature for two hours, followed by 
an air cool to 1200 F.; second, 
reheating them to 1450 F. and 
holding that temperature for five 
hours. 


This treatment changes the as- 
cast steel from a weak brittle ma- 
terial into a strong relatively duc- 
tile material. Metallurgically, it 
takes the long needle-like carbides 
which are in the as-cast grain 
boundries and disperses this car- 
bide throughout the grains as small 
spheres. The treatment also refines 
the grain structure. 

Temperatures are controlled in 
the various zones of the furnaces 
by thermocouples connected to re- 
cording control instruments. In ad- 
dition, as temperature control is 
very important, check thermocou- 
ples are placed in various zones 
of the furnaces and their temper- 
atures are recorded on a twelve 
point recorder. 

Hub Cooling. After discharge, 
the wheels are allowed to cool be- 
low the transformation tempera- 
ture. The hub is then cooled with 
a water spray. This treatment gives 
the wheel a preferential stress pat- 
tern that enables it to better with- 
stand the loads received in serv- 
ice. By cooling the hub with a 
water spray, the tread, in effect, 
is shrunk onto the hub, that is, ra- 
dial compressive stresses are set 
up in the hub fillet. The water 
spray does not harden the hub be- 
cause the wheel is allowed to cool 


Machining of wheels is done on a single machine with one chucking, 
reducing handling and maintaining concentricity of tread and bore. 


below transformation temperature 
before the water is turned on. Tim- 
ing is important in hub cooling for 
two reasons: first, spraying the hub 
too soon would cause a hard bore 
and second, the delay and spray 
times effect the amount of stress 
induced into the wheel. For these 
reasons, timers have been in- 
stalled to automatically turn the 
sprays on and off at the proper 
time. After the water spray, the 
wheels are allowed to cool on roll- 
er conveyors with pusher mechan- 
isms. By the time the wheels reach 
the cleaning machine, they have 
cooled to 200 F or below. 
Cleaning. The wheels are 
charged in a vertical position into 
a shot blast cleaning machine 
which cleans the sand and heat 
treat scale from the wheels. After 
the wheels are discharged from 
the cleaning machine, they are 
tipped back to a horizontal position 
and allowed to roll down a gravity 
roller conveyor to the machine 
shop. The wheels cool down to 
room temperature on this conveyor 
Machining. A battery of four au- 
tomatic vertical turret lathes ma 
chine the wheels. The flange con 
tour and primary taper on the 
tread are generated by means of a 
contouring attachment which op- 





erates by following a template. 
This insures that all treads will 
have the same correct contour. Ma- 
chining the secondary taper on the 
tread, facing the rim, and boring 
and facing the hub is also per- 
formed automatically. By machin- 
ing these surfaces, the dimensions 
specified by the railroads can be 
easily maintained. The complete 
job is done on one machine, with 
one chucking which results in little 
lost time for handling and main- 
tains concentricity between tread 
and bore. 

Inspection. After the wheel is 
machined, it is placed on anothe: 
gravity conveyor which moves it 
to the weigh, tape and stenciling 
station. Here the wheel is tipped 
into a vertical position so that the 
circumference of the wheel can be 
gaged. The wheel is then stenciled 
and rolled across a scale and out 
A lift truck 


removes the wheel from the con- 


to the wheel platform 


veyor and places it with other 
wheels from that davy’s cast to 
await inspection 

After visual inspection, clearance 
of the final chemical analysis and 
mechanical properties by the met- 
allurgist and inspector, another 
new 1.5 carbon cast steel wheel is 


ready for shipment 


Gravity conveyor takes the wheel to the weigh, tape and stencil statior 
Laboratory clearance is the final step in this cast steel operatior 





CUPOLAS DESIGNED for SLAG CONTROL 


improved cupolas designed by Belgian experimenters 
use water cooling to stabilize refractory and control slag contamination 


[his article is a condensation of a 
report entitled “Metallurgical 
Studies of the M.B.C. and ADS 
Cupolas” by Prof. A. De Sy, Robert 
Doat, Roger Balon and Lucien 
Winandy, all of Belgium. It was 
presented at the International 
Foundry Congress in London, June, 
1955, as the Official Exchange Pa- 
per from lAssociation Technique 
de Fonderie de Belgigue. The com- 
plete paper was published in the 
Foundry Trade Journal, December 
1, 1955. 


Both the cupolas described in 

this Belgium exchange paper 
were designed with the common 
chief objective of stabilizing the 
refractory in the melting zone by 
means of water cooling. This prac- 
tice eliminates all subsequent con- 
tamination of the slag during 
melting so that the estimated com- 
position of the slag charged will 
approximate very closely that of 
the slag actually formed. Thus the 
slag by its composition and volume 
can be a key to the control of the 
properties of the iron. 

As a consequence it is possible 
to control and maintain the iron 
composition within the desired ana- 
lytical limits. Obviously, the other 
factors to be associated with run- 
ning a cupola are taken into con- 
sideration: the nature of the blast, 
its temperature, the coke to metal 
ratio, etc. Several outstanding eco- 
nomic advantages are derived from 
this innovation, namely the use of 
cheaper raw materials and a re- 
duction in the consumption of re- 
fractory and the cost of patching 
which often run into considerable 
costs in labor, materials and down 
time. 

The operation of the M.B.C. 
(metallurgical blast cupola ), Fig 1, 
and the ADS (a development of 
Prof. A. De Sy), Fig 2, have the 
common characteristic of control- 
ling the cupola melt through close 
control of the slag composition. 
This can be accomplished only in 
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the absence of the contaminating 
influence of any erosion or absorp- 
tion of the cupola refractories. 

In the case of the M.B.C., erosion 
is suppressed by exterior cooling and 
contact with the lining is minimized 
by a special system of continuous 
casting. The M.B.C. operates with 
a reducing atmosphere obtained by 
preheating the blast and by proper 
layout of the tuyeres. It is lined 
with mullite bricks to a point 20 in. 
(500 mm) above the tuyeres and 
from here to the bottom the lining 
is a rammed silicious material con- 
taining graphite. The close slag 
control possible in this cupola re- 
sults in precise contro] over the 
elements C, Si, Mn, S & P in the 
metal so that any desired composi- 
tion can be attained. 

The ADS cupola is basic lined 
with magnesite and water cooled 
on the casing. Its main character- 
istic is the narrowing of the shell 
in the melting zone and in the 
tuyere zone. The construction of 
this cupola is relatively cheap and 
should be considered complemen- 
tary to the M.B.C. from the stand- 
point of use. It is a melting device 
capable of controlling between 
certain limits the composition of 
the iron through adjustment of the 
slag and general operation. The 
control is limited, however, to the 
C and S. Aside from the C and § 
control in the ADS, the concen- 
tration of the other three elements 
is determined by the metal charge 
and the metallic losses associated 
with the thermal and chemical con- 
ditions of the operation. 

There is an essential difference 
between the ADS and the more 
common basic cupola. In the latter 
the erosion of the basic lining in the 
melting zone is an important factor 
influencing the composition and 
mass of the slag. As the erosion 
varies during the melting period, 
and as this melting is a function of 
thermal and chemical changes, 
close control of the composition of 
the slag leaves much to be desired. 








Fig 1. MBC cupola permits close 
control of C, Si, Mn, S, and P. 


In contrast, the ADS cupola casing 
soon has none of the magnesite lin- 
ing left in the melting zone except 
for a thin layer of surface-fused 
lining and in the hottest part a layer 
of strongly oxidized and magnetic 
basic slag. With this relatively inert 
lining established, the slag, both in 
composition and mass, can be ad- 
justed with distinct precision. 

Additional advantage comes from 
eliminating any need for repair to 
the lining in the melting zone, thus 
permitting the cupola to melt con- 
tinuously or intermittently every 
day instead of every other day. 

These two novel cupolas have 
further enhanced the many advan- 
tages inherent in cupola melting 
that make its production capacity 
higher and its operating costs lower 
than any other melting apparatus 
for cast iron. 





Fig 2. Close control of C and 
S is possible with ADS cupola. 
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t Quench-aging is a combined sol- 
id solution and aging phenomen- 
on which increases the hardness and 
tensile strength of low-carbon steel 
when cooled from below the lower 
critical temperature, Ai = 1330 F. 
Since ferritic malleable iron is a 
two-phase structure consisting of 
graphite rosettes in a low-carbon 
matrix (ferrite), it should also be 
susceptible to quench-aging. 

To test this prediction, a short 
study was made of the hardness 
properties of a ferritic malleable 
iron after various quench-aging 
treatments. Specimens about 3/8- 
in. thick were heated at 1300 F 
for ten minutes in a salt bath and 
quenched into water or air cooled. 
Quenched specimens were aged at 
80, 125, 350, 600 and 850 F for 
various times. Hardness as a func- 
tion of aging time is shown in Fig 1. 

The hardness of the air cooled 
specimen did not change with time 
at room temperature, indicating 
that quench-aging effects were ab- 
sent when employing a slow cool- 
ing rate. However, the marked 
changes in hardness after water 
quenching and aging and the shape 
of the aging curves are character- 
istic of quench-aging systems—max- 
imum hardness and the time to 
reach a maximum decrease with 
increasing aging temperature. The 
as-quenched hardness was ten 
points above that of the air-cooled 
hardness. This corresponds to the 
solution effect or the supersatura- 
tion of the ferrite with carbon and 
or nitrogen. By room temperature 
aging, the hardness was raised 
four points above that of the as- 
quenched value. This corresponds 
to the aging effect or the rejection 
of carbon and/or nitrogen from 
supersaturated solution as carbides 
or nitrides too finely dispersed to 
be resolved under the microscope. 
The maximum cumulative hardness 
due to the combined solution and 
room temperature aging effect 
amounts to 14 points Rockwell B. 

A number of microstructures 
were examined but no differences 
in structure before and after heat 
treatment were detected. 

With lower solution temperatures 
and with cooling rates intermediate 
to an air cool and water quench, 
it is to be expected that the 
quench-aging effects would be min- 
imized due to less carbon and/or 








QUENCH-AGE 
MALLEABLE 


Hardness and tensile strength may be 
introduced by subcritical heat treating 
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nitrogen retained in solution on 
cooling and, consequently, lesser 
amounts available for the precipita- 
tion or aging reaction. 

The so-called galvanizing em- 
brittlement may be due in some 
measure to the quench-aging mech- 
anism. Excerpts from Bean’s paper 
certainly point to this phenomenon: 

2 deterioration was more 
severe when castings were 
quenched in cold water immedi- 
ately after removing from the 
zinc than if warmer water were 
used or if time elapsed between 
removal and quenching.” 

es the so-called galvanizing 

brittleness can be induced in the 

higher phosphorus specimens 
without any contact with zinc 
whatsoever.” 

" galvanizing embrittlement 

may be avoided—by the use of 

high temperature quenching 
baths (300-600 F), or by elimi- 
nating quenching entirely.” 

Hydrogen embrittlement may al- 
so be a factor in galvanizing em- 
brittlement. It is now under study. 

To check the possibility that mal- 
leable iron could be hardened from 
the galvanizing temperature, a spe- 
cimen was water quenched from 


1300 F, reheated to 875 F and wa- 
ter quenched. The as-quenched 
hardness was Rb 72, but did not 
change with time at room temper- 
ature. Although aging effects would 
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appear to be absent with this treat- 
ment, the as-quenched hardness 
was seven points above that of the 
air cooled hardness, indicating a 
significant solution effect. 

The results support the view that 
subcritical heat treatment of mal- 
leable iron can introduce quench- 
aging effects, and that the mechan- 
ical properties must be defined in 
terms of such factors as subcritical 
solution temperature, cooling rate, 
aging time and temperature. 
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Doehler-Jarvis division of Na- 
if tional Lead Co. is now operating 
a new die casting plant where pro- 
duction of a single casting moves 
from metal ingot to die cast pieces 
packed in cases and ready for ship- 
ment all in the same day. The two 
story, 210,000 sq ft building is lo- 
cated in Stowe Township, outside 
Pottstown, Pennsylvania. 

The most unique feature of this 
new plant is the physical set-up of 
the casting machines. Each ma- 
chine is anchored at its working 
location on “trolley” tracks. When 
an order for die castings is com- 
pleted and the respective casting 
die must be dismounted from the 
casting machine, all lines supplying 
electric power, hydraulic pressure 
and water are quickly disconnected, 
a track-guided building on wheels 
which runs the entire length of the 
structure comes alongside and lines 
up its own tracks with those of the 
die casting machine. This machine 
is power-pulled into the trolley 
building and sped to the “service 
area.” Meanwhile, another machine, 


already preheated and with another 
die for a different casting, is taken 
to replace the machine which has 


been withdrawn. The machine 
which has been withdrawn is then 
serviced and another die is 
mounted in place and made ready 
for the next interchange of ma- 
chines. 

The time normally required to 
dismount one die and to mount 
another might be anywhere from a 
few hours’ time to 15 to 20 hours. 
The unique method of withdrawing 
the casting machine from its place 
and replacing it with another ma- 
chine and casting die reduces the 
lapse of time of non-productive 
hours to 20 or 30 minutes. 

The hydraulic system used in this 
plant is the most modern in the die 
casting industry. To force the 
molten metal into the steel dies, 
hydraulic pressure of 1,275 pounds 
per square inch is used. The pres- 
modern castings 
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ROLL OUT THE CASTING MACHINE 


New die castings plant switches machines 


and highballs casting production in railroad style 


sure is created by centrifugal hy- 
draulic pumps and distributed in 
10-inch pipes. A central hydraulic 
area has been installed. 

The plant, which produces alumi- 
num die castings, is designed to 
take advantage of all space, and 
its operations are conducted on a 
“straight line” basis. All casting ma- 
chines are on a direct straight line, 
and trimming operations take place 
on a straight line behind the cast- 
ing machines. After this the castings 
are machined, inspected, packed 
and lowered to the loading plat- 
form. 

Die castings from this plant serve 
many industries, including parts for 
household appliances, office equip- 
ment, the communications industry 
and the electronics field. 

The entire casting, trimming, ma- 
chining and inspection operations 
in this plant are conducted on the 
second floor. This system permits 
use of the outside “trolley” in ma- 
chine exchanges, and enhances the 
ventilation system. The first floor of 
the plant consists of office spaces, a 
cafeteria, locker and shower rooms, 
the hydraulic and power areas, and 
a space for displaying the end prod- 
ucts of customers using die castings. 
As Frank J. Koegler, vice-president 
and a director of National Lead 
Company and general manager of 
the Doehler-Jarvis Division said: 
“This plant represents a $5,000,000 
experiment in human engineering 
as well as product engineering — 
and it works fine.” 

Engineering of this plant is an- 
other development by a company 
that has been developing large 
aluminum and magnesium die 
castings as competitors of gray iron 
castings. Doehler-Jarvis announced 
the experimental production of a 
die cast aluminum six cylinder 
auto engine block this spring and 
A. F. Bauer, chief engineer of the 
firm, has described the progress of 
experiments with a die cast alumi- 


num V-8 block. 


Die casting machine rolls from 
trolley building onto tracks 
where lines will be connected. 


Production line photo shows 
machines anchored on tracks 
that bring them into work area. 


Preheated machine with new 
die moves into trolley building 
for the trip to production line. 
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A MODERN CASTINGS 
—— BONUS —— 


This special report is the 16th in 
a consecutive monthly series 
prepared by the editors of MOD- 
ERN CASTINGS to provide de- 
tailed analyses of important 
current problems facing the cast- 
ings industry. These bonus sec- 
tions comprise manuals of prac- 


tical information which have 


proven extremely valuable to 


foundry management, operating 
and technical departments. A 
limited number of reprints are 


available for 50 cents each. 
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Coremaking is an ancient art that has 


become standardized only in the past century 


Too often we stress the needs of 

the high production foundries 
without giving enough thought to 
the smaller shops. In this article we 
hope to cover core blowing for both 
the small and the large foundry — 
along with discussing new develop- 
ments, both in the Ford foundries 
and the rest of the industry, in 
which a wide variety of techniques 
are used for blowing cores. 

As a start, let’s take a look at 
some early history, and a few types 
of core blowing machines. 

The casting of cats in bronze 
(Fig 1) was accomplished during 
the 7th century B. C. When this 
casting was broken open a per- 
manent asphalt core was revealed. 
Apparently foundrymen had shake- 
problems in the early days, too. 
Fig 2 is a view of the oldest 


Fig 1. Asphalt core revealed 
in ancient bronze casting. 






Coremaking methods and equip- 
ment are one of the fastest-chang- 
ing aspects of the metal castings 
industry. This careful summary of 
the present day scene in core blow- 
ing was presented at the sand divi- 


sion dinner of the American 





known iron 


Fig 2. Oldest 
stove required use of cores. 


known cast iron stove, made around 
206 B. C. Thus, we see that the 
earliest castings were made by 
using cores. I doubt if the tolerance 
of this core was held to plus or 
minus 0.010 inches. 
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Foundrymen’s Society 60th Casting 
Congress and Exhibit at Atlantic 
City last May. The author is man- 
ager, manufacturing engineering- 
foundries, of the Ford Moto 
Company. He brings years of core- 
making experience to his subject 


The sketch in Fig 3 shows the 
crude method used to form an early 
bell core. The casting of bells ex 
erted quite an influence on the 
foundry industry. The demand for 
church bells of various sizes raised 
the casting of metal to a practical 
art — and so it was the church that 
gave the foundry an incentive that 
encouraged early developments. 

It is interesting to note that the 
“lost wax process”, which is invest 
destructible pattern 
the early 


ment or 
molding, was used by 
Egyptians. This principle has re 
tained its importance for more than 
3500 years. In fact, this process, as 
used today, has contributed to the 
superior performance of our jet 
aircraft. 

It wasn’t until the 19th Century 
lard 


that core making became standard 








Fig 3. This crude equipment was used to form cores in church bells 


























ized and equipment was made 
available for mass production in 
American shops. Fig 4 depicts a 
common core room scene around 
1880. The cores were dried in kilns 
and then placed on racks to be 
carried to the foundry. 

Core blowing machines were 
introduced into the core room about 
45 years ago. Fig 5 pictures an 
American blower developed around 
the turn of the century. There is a 
story told about the introduction 
of one of these machines. On this 
particular day a new device called 
the core blower was set up in the 
core room of a Detroit foundry. 
Murphy, a big Irishman in charge 
of the department, was going to try 
out the machine. 

Naturally considerable interest 
was aroused in this new fangled 
device and a crowd gathered 
around. The core box was placed 
in position and Murphy pulled the 
blow valve. As luck would have it, 
the box wasn't clamped, and a 
famous saying was born, “The wind 
blew and the sand flew and there 
stood Murphy”. However, Murphy 
was stubborn and loaded the ma- 
chine for another try. This time the 
core was blown and the machine 
was reluctantly accepted as a prac- 
tical method of making cores. 

Early progress was slow and 
kept highly secretive. A core maker 
was a craftsman and to protect his 
trade he would not reveal any new 
developments or operating tech- 
niques. One example of this was 
brought out when a core maker 
went on vacation. His job had been 
running successfully before he left 
but now the new man could not 
blow a good core. When the box 
was taken apart it was found the 
regular core maker had deliberately 
plugged the vents in the box before 
he left in an effort to safeguard 
his job. 

Core making practice in this 
country has improved rapidly in 
recent years in response to the 
demands on the foundry for qual- 
ity, lighter casting weights, and 
closer casting dimensions. The ma- 
terial suppliers, manufacturers, 
technicians, and foundrymen alike 
have contributed to this progress. 
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Fig 4. This view shows a typical core room in a shop about 


However, there is still a great need 


for improvement. Metallurgical ad 
vancements have made it impera 
tive that we further reduce th 
dimensional tolerances of cores 
Modern casting designs demand 
more intricate and improved cor 
ing, to reduce the end cost for 
today's competitive market 

An example of the savings that 
can be realized by using cores is 
the number of gun and tank parts 
cast during World War II for the 
United States Army ordnance de 
partment. Prior to the war many 
of these particular parts were ma 
chined from solid blocks of steel] 
By changing the metal specifica 
tions and using cores, these parts 
were cast at about half the previous 
weight and the machining time was 
reduced by more than 50 per cent 
This is not an extraordinary ex 
ample. The foundry industry is 
constantly striving to accomplish 
similar improvements 


CORE BLOWING 

















































































































CORE BLOWING 











Fig 7. Cartridge type blower. 































Bench blowers produce a variety of intricate core 
. o 
Core blowing machines are 
am . 
versatile. Choice depends on the job 
¥ 

For the purpose of discussing the bench blower v introduced | 

core blowers we have arbitrarily in the early 1940's. Because of th 
classified the machines into two simplicity of design, core box rig 
basic groups, small bench blowers ging and high comparative produc 
and large floor models. Small ma- tivity, bench blowers were readily) 
chines may be classed as bench accepted by many of the more pr 
blowers even though they may be gressive foundries with productio 
mounted on bases and could bk schedules that warranted their us¢ 


considered floor models. 

Core rooms having low produc 
tion jobs will find small machines 
more efficient and economical. Be 
cause of high initial investment it 
is not practical to have a costly, 
large machine idle during numer- 
ous job changes. 

Fig 6 shows a few examples of 
cores blown by a_ small 
blower today. It is reporied that 


bench 


Fig 7 illustrates a cartridge type 
bench blower. The cartridge, which 
is commonly referred to as a sand 


] ] 


magazine, is considered a part of 


the core box equipm nt However 
one cartridge may be used for 
several boxes of approximately th 
The tubular part of the 
cartridge must be high enough to 
hold sufficient sand to fill the cor 


box The cartridge 1S fille d | \ hand 


same size 




















Fig 8. Sand magazine swings 
from blowing to filling point 


Then the core box and cartridge 


are placed in the machine for blow- 
ing. The right handle clamps the 
box. The left handle blows the core. 

A swing type bench blower is 
shown in Fig 8. The sand magazine 
swings from the blowing to filling 
either 
manually, according to the manu- 


position, mechanically or 
facturer’s design. On some models. 
the sand magazine swings in the 
direction of the 
swing to the rear 

In Fig 9 is seen a bench blower 
which has a stationary sand maga- 


operator; others 


zine. This eliminates the time and 
effort of moving the magazine from 
the filling to the blowing position. 
The table is adjustable for different 
height core boxes. Actuating one 
handle puts the machine through a 
complete blowing cycle 


Now let’s take a look at large 
oor model blowers. which have 
the advantage of lending them- 


selves more readily to automation. 
An average size machine is pic- 


tured in Fig 10, with a stationary 





Fig 9. Sand magazine is stationary on bench blower. 


sand magazine, automatic controls 


and sand feeder. The advantage of 
this type machine is that the sand 
magazine does not 

When the top half of 
mounted on the blow plate, the line 


rec iproc ate 
the box is 


up of the upper and lower halves 
of the core box can be kept very 


Fig 10. Floor 
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Fig 12. World's largest core blower 


Fig 11 illustrates an example of 
a high production operation. If all 
stations on the machine are rigged 
for the same core, only one upper 
core box half is needed. This is 
mounted on the blow plate while 
the lower halves are mounted on 
each of the stations. If the machine 
is rigged for similar cores, then both 
upper and lower core boxes are 
placed at each individual station. 

After each phase of the operation 
the table advances one position. At 
station one, the core is automati- 
cally blown and the box unclamped 
as vibrators operate against it to 
free the core. The lower half of the 
box and core are lowered onto the 
indexing table. Next, the table 
moves up to station two where a 
dryer is placed on the core. When 
the table indexes to station three, 
the dryer is clamped to the box, 
both are rotated 180 deg and then 
vibrated as the core is drawn from 
the box and left resting on the 
dryer. The box is then rotated back 
to its original position. 

Stations four and five are con 
sidered make ready stations, where 
loose sand is automatically blown 
from the box, a parting agent is 
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applied and core support wires 
placed if needed. 

The machine shown in Fig 12 is 
believed to be the world’s largest 
core blower. The sand magazine 
holds approximately 3000 Ib of 
sand. There are two diaphragm 
type blow valves, each having a 
t in. diameter opening and the air- 
line feeding the machine is 6 in. in 
diameter. The hydraulic clamping 
pressure is close to 75 tons. Two of 
these machines were used to blow 
cores at the magnesium foundry of 
the Ford aircraft plant in Chicago. 
The blower is designed for cores up 
to a maximum weight of 1500 Ib. In 
the Ford plant, however, the larg- 
est core blown weighed 375 Ib. 


Fig 11. This machine has 5 station: 
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COMPONENTS 


Important components help solve typical 
blowing problems of abrasiveness, channeling, lumping 


Having covered several types pie “100 Ps ‘ 

and sizes of machines as a com- a E 
plete unit, let’s discuss some of the 
important components of the core 
blower and the role they play in 
blowing cores. 

The basic principle of core blow- 
ing consists of floating sand into the 
core box by using the medium of 
compressed air. In our present day 
machines the velocity of the air 
must be kept high to obtain the 
desired velocity of the sand parti- 
cles, thus insuring their deposit in 
the remote corners of the core box. 
It follows, therefore, that the air 
pressure within the box must be 
relieved by adequate venting. Fig 
13 shows the pressure drop from 
100 psi at the inlet to 95 psi at the 
top of the sand magazine and 90 
psi at the bottom. The air pressure 
in the core box shows a well vented 





condition. 

Most core blowing machines are 
served by an airline carrying 95 to 
125 psi of air at the machine. Some 
cores can be blown at 80 psi pres- 
sure but as a general practice it is 
recommended that a pressure of 90 
psi be used. 

\ sufficiently large air inlet to the 
machine should be provided so that 





when more and larger blow holes 
are used, the pressure drop from 
the blow valve to the core box is 
held to a minimum. A 2%-in. air 
inlet is recommended for the 
smaller size blower and a 4-in. inlet 
on the larger size. 

Air must be introduced as 
quickly as possible to minimize the 


Fig 13. Satisfactory air pressure 
drop shown in diagram of blower. 
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Fig 14. This automatic clamping device also positions the core box and lines up the blow holes 












Fig 15. Manually operated clamps are used for low 





effects of channeling. This requires 
a fast acting inlet valve and an air 
receiver for the machine. If there 
are several machines on a common 
airline the engineer must be careful 
to use an air header of sufficient 
size to prevent line pressure drops. 

Air is usually introduced into the 
machine by a poppet valve, slide 
type valve, or diaphragm. 

To resist the high pressure of air 
required to blow a core, we find it 
necessary to hold the box in the 
machine by either an automatic or 
a manual clamp, Fig 14. This par- | — 
ticular clamp is used for automati- 
cally positioning the core box 
horizontally. It keeps vertically 
split core boxes closed during the 
blowing sequence and lines up the 
blow holes between the blow plate 
and the core box. 

The manually operated clamps 
shown in Fig 15 are used for low 
production jobs only. Another com- 
mon clamping technique uses table- 
mounted guides which position the 
box so the blow holes are lined up 
properly. Guides of this type can 
be utilized when the boxes of 
relatively the same size and shape 
are continually run on the same 
machine. 

The mechanical clamp in Fig 16 
raises the core box in a vertical 
squeeze, thus forming a seal be- 
tween the blow head of the ma- 
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chine and the magazine, also 
between the blow plate and the 
core box itself. It is important that 
the clamping pressure be greater 
than the blowing pressure in order 
to avoid blowing out at the parting. 

The next component that serves 
a very necessary purpose is the 
sand magazine, Fig 17, the sketch 
shown here represents a plain sand 
chamber which manufacturers can 
supply in various sizes and shapes 
to accommodate a variety of appli- 
cations. In our opinion, a magazine 
should be selected which has a 
bottom opening equal to or slightly 
larger than the core box to be filled. 
We highly recommend that the 
manufacturers’ specifications be ad- 
hered to in determining the maga- 
zine size and shape. When trouble 
arises in blowing a new job the 





magazine capacity is frequently 


overlooked as a source of the 


trouble. 

Under certain conditions sand 
adheres to the inside walls of a 
magazine. When this happens it is 
necessary to rap on the chamber to 
move the sand. Plating or an appli- 
cation of plastic has been used with 
some success to eliminate this prob- 
lem. 

One of the major difficulties in 
core blowing has been the channel- 
ing of sand in the magazine. Fig 18 
shows what is meant by channeling. 
It is our opinion that tunnels start 
to form above the blow holes whil 
blowing the core. The air entering 
the top of the magazine passes 
through the sand and as the air 
approaches the small blow holes its 
velocity is increased sufficiently to 
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tear sand loose from the mass and 


carry it into the box. The cavity 
left in the sand magazine becomes 
progressively larger until it fails to 
support the sand abo causing it 
to drop and lower the sand in the 
chamber. Then the channeling 
starts over again. This conditio1 
prevents blowing good cores and 
causes excess core box weat 

Agitation within the sand maga 
zine may be necessary to prevent 
channeling in some applications 
The agitation may be performed by 
having the air enter the magazin 
through a slotted or screened inne 
liner, shown in Fig 19. This method 
creates an aerating air circuit that 
conditions and carries the sand 
through the blow holes into the 
core box. 


Continuous agitation can be pri 


Fig 16. Mechanical clamp raises core box vertically, sealing blow head against magazine and | 
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plate, on out between the double have the top of the core box are interchangeabk Thus, b 
plates held apart by spacers. Almost mounted to the blow plate. merely moving the blow tubes to 
any foundry can make its own The universal blow plate (Fig the positions needed the univer 
vented blow plates so that the 22) is widely used in small foun plate can be used with many dif 
greatest amount of venting takes dries and job shops. A_ universal ferent core boxes. The holes in th 
place in the plate and not in the blow plate can take the place of a plate, which do not require bl 
body of the core box. On high pro- large number of regular blow tubes, are filled with vents 

duction machines it is common te plates. The blow tubes and vents {n important feature in the 
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Fig 19. Introducing all through screened inner Fig 20. ¢ 


liner reduces channeling by agitation in magazine T eak 


Fig 22 
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DOUBLE BLOW PLATE 
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Fig 21. The single blow plate seals the sand magazine and direct 
the sand into core box. The double plate provides more ventir 
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Fig 23. Blow holes may be round or slotted. They may be as large 
as possible without dumping the sand or small so as to spray sand. 


struction of good core blowing 
equipment is the size and placing 
of the blow holes Fig 23). There 
are several schools of thought on 
this subject. Some authorities claim 
that many small holes produce 
better results than a few large holes 
Others claim the holes should be as 
large as possible without dumping 
the sand. Those favoring the small 
holes believe the sand IS sprayed 
at a greater velocity, getting into 
difficult corners and packing much 
better. As shown here, it is not 
necessary to use a round blow hole 
Slotted holes have been used with 
success in many applications 

The cross section of Fig 24 show 
the blow tube. The use of a tube is 
important because it can be re 
placed when worn out. Without 
the tube, the hole in the blow plate 
would be worn by the sand blast 
ing effect of each blow and the 
plate would have to be replaced. It 
is obviously more economical to 
replace tubes than blow plates 


Some bushings are lined with 


Fig 24. Cross section showing three different blow tubes designed to break and clean at core line 












































Fig 25. Vents | 


rubber or plastic or equipped with 
an adaptable sleeve. Others use a 
simple short piece of steel or brass 
tubing. When properly installed 
they also serve the purpose of pro- 
viding an air tight connection be 
tween the blow plate or vent plate 
and the core box 

The bushing should break the 
sand cleanly and evenly at the core 
line to save extra cleaning labor. 
This is done by having the bottom 
of the blow tube taper off to the 
core line by means of a rubber or 
steel insert as shown in the cut 
away sections in Fig 24. Another 
method is the use of a straight tube 
with the bottom section tapped 
The threads then help to break the 
sand cleanly. 

One manufacturer of core 


1y De aesignea 


n a variety of way Note the 1501 


blowers recommends a ratio of six 
core box vents for each blow hol 
ot equal size. However, it is seldom 
possible to find room for tliat many 
vents in the core box. Most cores 
are blown successfully with a mini 
mum ratio of three vents for each 
blow hole of equal size. In very 
small cores, the ventilation at the 
parting is sometimes sufficient to 
permit the blowing of the core 
without additional venting 

The same manufacturer has 
found that at approximately * in 
diameter the comparative eftective 
ness of screen type and _ slotted 
vents is approximately equal. Below 
% in. diameter the slotted vents are 
the most effective Above * in 
diameter, the screen type vents be 
come more effective 
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NEW PRINCIPLES 


The goals are less man hours, less skill, 
less investment. Here are trends toward these ends 


Our present core blowers propel 
w or blast the sand into the box 
Satisfactory results can be obtained 
sand 1S 
\ close 
examination of this principle con- 
that it is 


blasting. The core boxes are 


when each Yraln of com 


pletely surrounded by air 
cludes similar to sand 
conse 
quently subjected to severe wear 
The very nature of this operation 
abrasive 
to build 


dictates the use of an 


resistant core box, costly 


and costly to maintain. 


Fig 26. A new design for core shooting offers 


The shoot machine uses less 








air 


REMOVABLE SLEEVE 


To minimize this condition, new 
principles of core blowing are being 
developed. The shooting principle 
recently introduced in Europe may 
be an answer This operation uses 
only a small, measured amount of 
compressed air in the sand maga 
Due to the large blow 


valve the air is supplied instantane 


zine. size 
ously and the sand is extruded into 
the box. In other words, the sand 
is sufficiently accelerated in a body 
so that it fills the box completely 
promise 


core box wear is 


of many adv 


hardly measurable 


and 
should 
values 


uniformly, 
result 


throughout 


Theoretically 
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thi 
ven strengtl 


the core and 


render uniform permeability 


There 


has 
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interest in this principle of cor 
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Fig 27. Cores for cylinder bl 


will be reviewed Che following 
discussion, however, is not to be 
construed as a recommendation 
favorable to any particular ma 
chine 

The reported advantages of the 
shoot machine, Fig 26, as compared 
with the conventional core blowers 
can be summarized as follows: 

Since the air supply valve is 
closed during the blowing cycl 
only the air from the reservoir e 
pands on the column of sand. This 
principle requires an extremely 
fast and very large air opening, so 
that in a fraction of a second th 
entire force of the air from the 
reservoir» works on the sand to 
accelerate it very rapidly into th 
core box. Thus, the consumption of 


} 


compressed air is at a minimum 
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olds certainly has its place in the 
foundry industry. In my opinion 
further yst reduction of resins is 
sarv to accentuate the com 
titive idly intage ol shell cores 
ind molds 


Based on the work we have done 
with the CO. process, we feel it 
constitutes an additional challenge 
to blowing resin bonded sard 
Sodium silicate bonding of sand is 
not new by any means, h ing been 
ised in the manufacturing of grind- 
ng wheels, lost wax process, and 
is a clay deflocculant 

Phenolic resin and sodium sili 
cate bonding of sand are just two of 
the recent developments in the 
foundry industry. In order to main 
tain our competitive standing in 
modern industry we need definite 
and specific objectives. In our opin 
ion, these are the principle objec- 
tives of core blowing engineering. 

We must work toward a reduc- 
tion in: 

® Skilled core makers 
® Physical effort 

® Initial investment 
® Maintenance costs 

We must work toward an im- 
provement in: 

® Dimensional control 
® Flexibility of equipment 

And finally, we must work to- 
ward an increase in: 

* Production per man hour 

In order to make longer and 
more rapid strides toward these 
objectives more help must be forth- 
coming from our machine manufac- 
turers. They will have to develop 
machines and techniques that will 
make possible blowing more intri- 
cate cores and blowing one piece 
cores that are now being assem- 
bled. 


Considerable emphasis has been 


placed on building shell making 
machines, while comparatively 
little has been done in developing 
equipment for blowing shell cores 
or blowing shell molds. In addition 
much more could be done toward 
expanding the CO, process. 

In too many cases the research in 
developing new machines has been 
left up to the foundries. There is a 
very lucrative field for the manu 
facturer who will develop the core 
blowing machines needed to fur 
ther our objectives. The rapidity of 
these advancements will hasten 
the reduction in casting costs 

As foundrymen, we are respon 
sible for producing good castings 
at the lowest possible cost, not 
engineering machines. Foundry 
men, however, must be ready and 
willing to accept the new ideas 
New designs won't help if they are 
not accepted in a spirit of cooper 
ation. 

4 further word of caution to 
foundrymen —the more _ technical 
and complicated the manufacturers 
make core blowing machines in 
order to gain the foregoing objec 
tives, the more skilled the foundry 
maintenance people will have to be 

Machine manufacturers have the 
knowhow to develop new tech 
niques. Without limiting them 
selves exclusively to the following 
fields they should direct their major 
efforts toward the realization of 
these technological improvements: 

"Investigate the diaphragm 
principle of core making and come 
up with positive recommendations 
as to its applications or the practi 
cability of eliminating completely 
the use of air. 

® Look into the possibility of 
exerting a negative pressure on the 
core box during the blow cycle 


result. In any event ns 
provement of ven 
should be sought 

® Put increased eft 
development of the technique 
blowing hollow cores 

. Further the CO or any oth 
process to eliminate baking, makin 
it possible to position the core ma 
chines closer to the molding line 
and thereby eliminating costly cor 
handling systems 

® Eliminate the noise problen 
exhaust valves and vibrators con 
nected with the core blowers 

® Extend every effort to deve lO} 


new ways and means of minimizin 


manual labor and fatigue 

. Incorpo! ite good safety pra 
tice and ease of maintenance 
any new developments 

If sand castings are to maintai1 
their competitive position in mod 


ern industry much greater emphasis 


must be placed on research an 
technological improvement 

The seriousness of this situatio: 
is brought out by the fact that 


permanent mold and die castins 
processes dominated light metal 
foundry operations last year. Alumi 
num die casting shipments in 
creased 45 per cent while the gai 
in sand casting was a little over 8 
pel cent 


In gathering this informatio 
AFS sand committee had seve1 
meetings with various manufa 
turers representatives We receive 
valuable assistance trom them 
meetings, from their letters 
sketches and drawings It was 
gratifying to se the major cor 
machine manufacturers engagin 
in this exchange of informatio: 
even though many controversi 


opinions were €¢ Xpress¢ d 
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Engineered Castings Show Aimed at Designers 


Castings exhibits are part of 3-point 
approach to educate design engineers 


Rules for exhibitors have been 
F defined and applications for ex- 
hibit space are now being accepted 
for the first AFS Engineered Cast- 
ings Congress and Show to be held 
May 6-10 in Cincinnati. The an- 
nouncement came from W. N. Davy- 
is, Exhibits Manager, who said that 
exhibit space will be allocated 
shortly after January 1, 1957. 

Exhibits are being strictly lim- 
ited to only four classes of exhib- 
itors, Davis said. They are: 

1. Companies producing metal 
castings for sale. 

2. Manufacturers of laboratory, 
quality control and testing equip- 
ment. 

3. Producers of metals and alloys 
for quality castings. 

4. Manufacturers of all types of 
patterns and pattern materials. 

“We regret the necessity of turn- 
ing down exhibitors of other types 
of materials and equipment, many 
of whom have already applied for 
space,” Davis declared. “But we 
have no alternative under the rules 
for acceptable exhibits which have 
been set down by the AFS board.” 

The purpose of this AFS-spon- 
sored Congress and Show is to pro- 
mote the castings industry by em- 
phasizing engineered castings. The 
technical program will also lean 
heavily toward engineered castings, 
and will include discussion of such 
problems as quality control, design 
of castings and sale and marketing 
of castings. 

The show will be heavily pro- 
moted to design engineers. Design 
engineers are the men who design 
the nation’s major assemblies of 
machinery and manufactured prod- 
ucts. They are the men who specify 
what components will go into a 
given assembly, and who determine 
whether a given part, for example, 
will be a casting, a forging, a 


stamping, or a machined part. 
The AFS Congress and Show 

will seek to reach design engineers 

by at least three approaches: 

® By a technical program heavily 

oriented toward engineered cast- 

ings. 

®" By examples of castings and cast- 

ing problems solved by exhibiting 

foundries. 


*" And by attempting to educate 
the designer on the need to bring 
his problem to the foundry before 
he even gets to the pattern stage 

AFS directors believe the show 
will offer foundries — especially 
smaller foundries —an_ unprece- 
dented opportunity to demonstrate 
their products to the major buyers 
of U.S. industry. 

“The problem of many small 
foundries is that they have hidden 
their lights under a bushel,” Davis 
explained. “Nobody knows what 
terrific capabilities they may have 
or what they can actually make 
But by bringing design engineers 
together with foundrymen, and 


Diagram of exhibit space 
in Cincinnati Music Hall 
shows approximate layout 
of display area for First 
Engineered Castings Con- 
gress and Show. About 
70,000 sq ft have been re- 
served. Of this, about 30.- 
000 sq ft will be available 
for actual exhibit space. 
The Hall has been used for 
many industrial shows and 
its auditorium, not shown, 
will be the site of import- 
ant Congress meetings 








demonstrating to designers just 
what foundries can turn out, we 
will have overcome this majo 
hurdle.” 

Davis believes that the accom 
plishments of modern castings 
practice will be a revelation to 
visiting engineers. The principal 
foundry trade associations for 
years have been successfully pro- 
moting the advantages of engi- 
neered castings in terms of bette: 
physical properties, money savings, 
assembly savings and design sim- 
plification. This is the first national 
exposition held in which such ad 
vantages are brought out for all 
branches of the industry 
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ACCOUNTING 


Records of past performances 

light the way to future successes 
when the records are arranged to 
follow a system of record-keeping 
called statistical quality control. 
The system produces data on prod- 
ucts and processes that can be used 
to predict future results and to 
measure the quality of present re- 
sults. When such a system is in 
effect in a plant, it provides man- 
agement with specific information 
for making decisions on improve- 
ments and changes in processes. 

The “control” in statistical quality 
control is defined as a “standard of 
comparison, because the prime 
purpose of the system is to be a 
standard and a measuring device. 
This purpose is fulfilled through 
the analysis and interpretation of 
facts and figures. 

Because it is necessary to take a 
number of readings to obtain the 
figures for statistical analysis, sta- 
tistical quality control is a useful 
tool in foundries with high produc- 
tion requirements. Where the prob- 
lem of producing a quantity of 
quality castings at the lowest pos- 
sible cost exists, records of past 
performances and processes should 
be a part of good casting practice. 

One of the main functions of 
statistical quality control in a pro- 
duction foundry is to measure the 
conditions causing casting defects. 
This measurement requires that 
processes as well as products be 
measured and recorded. With these 
records, the part of a process that 
causes a product to go out of con- 
trol can be isolated. 

To demonstrate how statistical 
quality control can be applied in a 
production foundry, we would like 
to present a department-by-depart- 
ment tour of the Cadillac foundry. 


Core Room, Check Breakage 
Incoming materials are tested in 
the laboratory. Sand is tested for 
grain fineness and gas evolution. 
Since the sand mixing and core 
blowing processes remain almost 
constant for long periods of time, 
no charts are kept for these proc- 
esses. However, the core sand mixes 
at the core blowing machines are 
tested regularly for the following 


modern castings 


ss ° 





FOR QUALITY 


Running records of past performances can be used 
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as guideposts for current production control problems 
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Core breaking charts are used to show per cent of production that 


properties: green strength, dry 
strength, moisture, gas evolution, 
grain fineness, and permeability. 
Values for these properties are 
recorded in tabular form, but not 
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charted, since sufficient information 
can be quickly obtained from the 
tabulated data. Corrective action is 
taken when the measured proper- 
ties approach the specification limit. 
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is scrapped by each shift. 


Core breakage, a problem due to 
the handling necessary, is con- 
trolled by charting breakage of six 
cores representative of high cost 
and high breakage cores. “Per cent 
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Baume readings of critical washes and pastes are posted hourly making any variations easy to spot. 




















of Defective” charts or “P” charts 
(Fig. 1), are used to show the per 
cent of core production that is 
scrapped due to breakage. These 
charts are plotted by shifts to en- 
courage competition between shifts. 
The prime purpose of the charts is 
to bring the problem of core break- 
age to the attention of the operators 
in the core room. To accomplish 
this, the chart for each job is placed 
in a position most obvious to the 
operators concerned. 

The average per cent defective 
for the past three months period 
is shown on the chart by a heavy 
solid line. The upper control limit 
is shown by a dashed line. No lower 
control limit is used since the de- 
sired limit is zero. The upper con- 
trol limit is calculated from the 
following formula: 

Control limit = p + 3 \/p (1—p) 
n 

Where p = average per cent de- 
fective (expressed as a decimal 
value ) 

n = average lot size measured 

All points which fall below the 
control limit are shown in green, 
while all those which fall out of 
control are plotted in red. A red dot 
on a chart is often inducement 
enough to convince the operators 
involved to improve their workman- 
ship, and thus improve the quality 
of their product. 

Also shown on the charts is a bar 
graph (Fig. 1) of the monthly his- 
tory of the scrap for the core 
charted. This graph is indicative of 
long term trends. 

Another important phase of core 
room operation which is controlled 
by charts is the Baume readings of 
critical core washes and _ pastes 
(Fig. 2). Readings in degrees 
Baume are posted for each batch 
of paste or core wash every hour. 
Control limits are set, from past 
experience, to keep each batch at 
the density required to give best 
results. When a plotted point falls 
out of control immediate action is 
taken to correct the out-of-control 
condition. These charts are plotted 
by the operator responsible for 
keeping the solutions at the proper 
densities. Corrective action, when 
taken, is recorded on the chart. 


Melting Department 
Incoming coke, pig iron, and steel 
scrap are checked by laboratory 
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Temperatures at holding ladle and cupolas are taken every 15 minutes with hourly temperatures recorded 
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ACTION MUST BE TAKEN WHEN ANY PLOTTED POINT FALLS OUTSIDE OF THE DASH LINES eases OF eee. c-s0-83 


Per cent defective for each major part made by a particular line is shown on charts 


con are charted in a similar manne 


tests to assure that specifications 
are met. 

The base chill of the iron, as it 
is poured from the holding ladle, is 
taken every fifteen minutes. At the 
same time the iron temperature at 
the cupola spout is recorded. 

The average values of these read- 
ings are charted (Fig. 3) each hour 
along with the high and low value 
for that period. At the right side of 
each chart is a histogram. 

Each individual reading is re- 
corded on the line indicating its 
value. When five readings are re- 
corded on a line, a square is filled 


in in solid color. These recordings 
form a histogram of the readings 
for a one-month period, the life of 
the chart. 

The histogram is plotted in green 
for the first shift and red for the 
second shift, with the green or first 
shift plotted in the upper half of 
each line and the red, or second 
shift, plotted in the lower half of 
each line. This, in effect, forms 
three histograms—one for each 
shift, and one for both shifts to- 
gether. 

The carbon equivalent, total 
carbon, combined carbon, and sili 


except that the readings are charted 
every two hours, since they are 
taken only every thirty minutes 

Manganese and sulfur content of 
the iron are checked twice per 
shift, and chromium content once 
per shift. These values are tabu 
lated but not charted, since the 
tabulated values sufficiently show 
any trend toward being out of 
specifications 

In the « upola control room, blast 
volume and blast pressure are re 
corded continually on circular 
charts which run for a twenty-four 
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ae CHART TO DETERMINE CONTROL LIMITS FOR "P” CHARTS 


INSTRUCTIONS; 
' 


LOCATE THE AVERAGE PER CENT DEFECTIVE VALUE ON THE LOWER SCALE 
AL 


2 LOCATE THE AVERAGE SAMPLE SIZE VALUE ON THE UPPER 


3. WITH A STRAIGHT EDGE, CONNECT THESE TWO POINTS POINTS AND READ Tee t 


CONTROL LIMITS ON THE CENTER SCALE 


4. ADD AMOUNT ON CENTER SCALE. TO AVERAGE PER CENT DEFECTIVE. 
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Alignment charts are used to determine variable control limits. 
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| Part | Part Date Put Follow-up Effeetive 
4 Noe Name Dept Deficiency On Report Corrective Measurys AssigneTa@ Date 
| 
1 4143641 [Retainer] Core| Broken Cores Oct. 13, S49 Dimensional accuracy of core driers is | Core Oct. 27 
Roam |Cracked Cores being checked, Roca 
Core handling procedure is being re- 
| ° 
Operators have been reinstructed to 
use care in cores. 
2 | 1328376 | Body Moldigg Blow Oct.13, '5$ A gating change has sufficiently 
corrected this defect. 
Item will be dropped. 
3 3015168 |case Cleaning Broken castings Oct.20, "55| An investigation of possible causes Engineewing 
have increased 50% in will be made and corrective action Cleaning 
| | past week. will then be determined. Dept. 


Quality reviews are held each week and corrective measures planned. 


hour period. These charts serve as 
an indication of variation in the 
melting process, and also as an 
indication of causes of variation in 
the castings themselves. 


Molding Department 


The process control charts on the 
molding lines are of great value, 
because the molding line processes 
are closest in time to the finished 
casting. Every two hours samples 
of the molding sand are taken from 
the flasks on the molding machines 
of each molding line. Each sample 
is tested to determine permeability, 
per cent moisture, green strength, 
and per cent carbon. 

One chart is kept for each of 
these properties on each molding 


modern castings 


60 °- 


line. The charts are posted once 
each shift, showing the average 
value for the shift, and the high 
and low values. The first shift read- 
ings are plotted in green and the 
second shift readings in red. At the 
right side of each chart is a histo- 
gram where each reading is re- 
corded for the melting department. 
These charts are most useful in 
showing shift differentials and 
trends over a period of days. The 
foreman is informed of each indi- 
vidual reading immediately. The 
charts, however, show gradual 
changes which might otherwise go 
unnoticed. Other sand properties 
are recorded in tabular form. 
Charts showing the per cent de- 
fective for each major part made on 





a particular line, are displayed at 
that line (Fig. 4). For the cylinder 
blocks and cylinder heads, the per 
cent welded is shown as well as the 
per cent scrap. For all other parts 
only the per cent scrap is shown. All 
charts show only defects charge- 
able to the molding department. 

On these charts, the average per 
cent defective for the past three- 
month period is shown by a solid 
line. The per cent defective is shown 
by red and green dots; red when 
out of control and green when in 
control. Because of the great vari- 
ation in sample size, variable con- 
trol limits are used. These limits 
are determined from the alignment 
chart (Fig. 5). 

The charts for each molding line 
are grouped together on a well 
lighted board in a conspicuous 
place. To call attention to out-of- 
control conditions, a red light is 
used beside the charts which re- 
quire them. Any process changes 
are recorded on the charts so the 
effect can be noted. Also shown on 
each is a list of major defects, as 
well as a bar graph of past month- 
ly performance. 


Cleaning and Inspection 


The cleaning room, which is re- 
sponsible for water testing for leaks, 
keeps charts showing the per cent 
of leaks for parts tested, as well as 
charts showing the per cent tested 
for those parts that are spot 
checked. 

Similarly, the inspection depart- 
ment keeps charts showing the per 
cent of pieces magnafluxed, and 
tested for Brinell hardness. 

Average and range charts are 
used to control the Brinell hardness 
readings for each part. On these 
charts the specification limits are 
used rather than the standard con- 
trol limits. Sample size varies from 
1 per cent to 100 per cent of pro- 
duction, depending on the specifi- 
cations. These charts are the basis 
for accepting or rejecting a lot be- 
cause of improper hardness. 


Foundry Overall 

Charts showing the total per cent 
scrap for each part are posted daily 
by the inspection department, as 
are charts showing the per cent 
welded for the parts that are 
welded. Along side each chart is a 
monthly history of past results. 

A master chart in the superin- 





tendent’s office shows daily, the 
man hours lost per 1000 productive 
man hours due to scrap in each 
department, as well as in the 
foundry overall. This chart is most 
useful in indicating lost dollars due 
to scrap, since the times in hours 
are calculated from the routing 
times of each part. These routing 
times are the major contributors 
to the cost of the parts. 


Quality Review Meetings 

Once each week a quality review 
meeting is held. Present are repre- 
sentatives of management, super- 
vision, and the quality control 
group. Out-or-control conditions 
are discussed as well as other items 
which warrant attention. Correc- 
tive action to be taken is deter- 
mined, and the follow-up is as- 
signed to a person or group. At the 
following meeting the person or 
group to whom the follow-up was 
assigned presents a progress report 
on the action taken and the results. 
Any item once brought up at a 
meeting is considered each week 
until satisfactory results are ob- 
tained. Minutes of these meetings 
(Fig. 6) are distributed to all per- 
sons concerned with quality in the 
foundry. 

In setting up a statistical quality 
control program, several factors 
should be considered. It can safely 
be assumed that the overall goal of 
all foundry statistical quality con- 
trol programs is to promote the 
production of high quality castings 
at the lowest possible cost. How- 
ever, the goals of individual phases 
of the program will vary. Controls 
must be set up to facilitate attaining 
the goal for which the control is 
intended. 

First, it is necessary to decide 
what is to be controlled. Next, the 
type of control chart that is best 
suited for the particular application 
must be selected and placed in a 
location convenient to the people 
concerned with it. 

Sources of information for data 
to be used in the work should be 
reliable. Inspection departments 
usually can supply sufficient infor- 
mation for control of casting de- 
fects. However, in certain process 
control applications, data may nec- 
essarily be gathered by production 
employees. In such cases, super- 
vision should periodically check the 
data to assure recording accuracy. 











BEFORE YOU BUY— 


ask the man who runs it @« 


How often has your new equipment gone wrong because 
you didn’t pre-sell it to the man responsible for results? 


The purchase of new equipment 
is an area where little, if any, 
recognition is given to the influence 
of the human factor. New equip- 
ment purchases are of major im- 
portance to any company and are 
made only after _ considerable 
thought is given to capacities, de- 
preciation, initial cost, return on 
investment, etc. However, this is 
only part of the complete project, 
just as actual installation is part of 
the project. Either during purchas- 
ing, or between purchasing and in- 
stallation, lies an area of human 
relations which is vitally important 
to the success of the purchase. 
Therefore, the second step in the 
procedure of buying equipment 
should be, ar‘ is, dealing with the 
human factor. Many executives re- 
fer to this phase as the “condition- 
ing period” or the selling job that 
may be necessary on those who are 
to be responsible for its operation. 
When a new piece of equipment 
is sold to a company it is done with 
the sincere belief that it will pro- 
duce the quantity and quality for 
which it was intended. The pur- 
chaser is also convinced that the 
equipment will produce the de- 
sired results or he wouldn't be the 
purchaser. At this point the seller 
and the buyer are in accord. 
Now, it is self-evident that the 
foreman or supervisor cannot be 
enthusiastic about new equipment 
for which he is to be responsible 
if a sincere effort has not been 
made to sell him on its merits. In 
many instances his attitude is one 
of complacency. He accepts the 
new equipment because the boss 
ordered it. Inwardly he may re- 
sent the new equipment because 
he had little to say about its selec- 
tion, or because he may have 
heard from miscellaneous sources 
that the equipment is overrated. 


This kind of condition exists in 
many plants and is the underlying 
reason why many companies be- 
come dissatisfied with new equip- 
ment. They may be told by the 
foreman that the equipment is no 
better than the old equipment or 
that it does not produce the ex- 
pected results. In many cases it 
then becomes necessary for the ac- 
tual purchaser to go into the shop 
and try to prove the value of the 
machine in order to justify his own 
convictions. Failing this, expert 
help is usually requested from the 
equipment maker. 

Assuming the representative of 
the equipment company is success- 
ful in demonstrating the merits of 
the machine and the plant is now 
satisfied with its purchase, there is 
still the item of wasted time and 
expense involved. 

This influence of the “human 
factor” unfortunately gets little rec- 
ognition in most purchasing. Why 
not? The supervisor can save the 
company considerable money if he 
is “sold” on the new equipment 
before it arrives, or if it is the kind 
and size of equipment which he 
believes will do the kind of job 
required. It is only reasonable to 
assume that maximum efficiency of 
a machine can be obtained only 
when the operation of the equip- 
ment is fully understood and the 
desire to “make the machine talk” 
exists in the mind of the person 
responsible for its operation. This 
basic point, then, is the key to ob- 
taining the anticipated results. 

It is true that the operating per- 
sonnel at plant level are normally 
not in a position to interview the 
sales representatives of equipment 
manufacturers. By the same token, 
unless there is extremely close co- 
ordination between operating per- 
sonnel and the person who does 


Joun TAyLor 


the purchasing the latter may not 
be familiar with such important 
detail as depth of foundation, head 
room, sand supply, ete. 

It is also true that operating per- 
sonnel are not in a position to de- 
cide on the economics of the pur- 
chase of new equipment. 

Some individuals may insist that 
a good loyal supervisor will accept 
any piece of equipment purchased 
for his department. This is true 
but it isn’t the whole truth. He will 
accept the machine but the ques- 
tion is—how? Again, it is generally 
agreed that most loyal supervisors 
will try to use the machine effec- 
tively because the boss purchased 
it. The remaining loyal supervisors 
may not try too hard to use the 
equipment effectively just because 
the boss purchased it and they 
were not consulted. As one goes 
from the loyal supervisors to the 
ones whose loyalty is just average 
and then to the prima donna type 
the situation becomes even more 
aggravated. 

In one foundry a study was be 
ing made on a large molding floor 
for the purpose of increasing pro- 
duction. A slinger was being used 
on practically all molds and from 
casual observation it was conclud- 
ed the slinger was running most 
of the time. An activity study was 
started to determine the maximum 
output of the machine but the 
study also revealed some unex 
pected facts. 

It revealed that the slinger was 
being used purely as a flask filler 
—not as a slinger. Casual and very 
cautious conversation with the im- 
mediate supervisor revealed some 
interesting viewpoints, which later 
proved to be very biased. The gist 
of his comments is as follows: 

1. The boss purchased a_ used 

machine without even men 


Vice President 
Norris ¢& Elliott, Inc 





f 


_ 






tioning it to him. He first 
knew about it when it. ar- 
rived 


w) 


2. It was the wrong type and 
didn't have the capacity re- 
quired 

3. It wouldn't ram a mold hard 
enough 
Careful analysis of his com 

ments, and a study of all influenc 

ing factors, revealed that the only 
correct statement was the first one 

In this case, the only possible con 

clusion was that the supervisol 

didn't make a real effort to use 
the machine effectively because he 
was peeved about the manner in 
which the machine was_ intro- 
duced. To make matters worse, it 
was learned that the supervisor 
knew very little about slingers and 
had never asked for assistance 
either because ot pride his peeve 
or both 

\ similar example occurred in 
the core room of a medium-sized 
foundry \ new core blowe1 Was 
purchased for the purpose of blow 
ing the larger cores that had been 
made on the bench The machine 
was purchased and installed in 
much the same manner as the pre 
viously mentioned slinger except 
that the supervisor was told it was 
being delivered 

Analysis of the machine's acti, 
itv revealed it to be working about 
two hours pel day on rather sim 
ple cores while a considerable 
amount of work still being done on 
the bench could have been don 
more economically on the machine 

General conversation with the 
supervisor of the department re 
vealed his reason for not putting 
more work on the machine. He 

knew—or rather, thought he did 

that the machine wouldn't blow 

the more complicated work. After 


further questioning he readily ad 
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Lithium, like metallurgy, has come a long 
way. Once a laboratory curiosity, lithium 
is now the “catalyst of industry.” Once the 
art of separating metals from their ores, 
metallurgy now embraces a whole new in- 
dustry devoted to the manufacture and 
treatment of the alloys of these metals. And 
now—still another new field within a field— 
Lithium Metallurgy. 

Lithium Ingots are used in the degasifica- 





tion of copper. Lithium Cartridges are used 
in the refinement of high temperature copper, 
and in brass, bronze and nickel-silver cast- 
ings. Even the salts of lithium (Carbonate 
and Chloride, specifically) hold great promise 
for heat treating. 

Lithium metal and its compounds could 
hold the same hope for you. We will be happy 
to discuss it at your convenience. 






LITHIUM CORPORATION 
OF AMERICA, INC, 


2605 RAND TOWER 
MINNEAPOLIS 2, MINN, 


mitted he hadn't really tried any 
complicated work just because he 
knew it wouldn’t work. There were 
no basic facts for this kind of an 
answer and since he didn’t seem 
to be harboring any peeve toward 
the president of the company it 
seemed reasonable to assume that 
some other reason existed. 

Further conversation finally re- 
vealed the answer. The supervisor's 
reasoning was based not on his 
own experience but on that of a 
friend who was core shop foreman 
in a nearby foundry. The latter 
was using a core blower of the 
same make and size but it had 
been used for many years, was in 
poor condition, had none of the 
new improvements recently added 
by the manufacturer and did not 
have a sufficient supply of air. 

When it was explained to the 
supervisor that the new machine 
had many improvements over the 
old one and the air pressure avail- 
able at all times was 50 per cent 
greater than that available for the 
blower in the neighboring foundry, 
he became interested in transfer- 
ring more work to the machine 
and did so successfully. Later it was 
learned that these two supervisors 
were close friends and, because of 
their exchange of ideas, the second 
supervisor had requested his com- 
pany to purchase a new blower. 

These two examples _ illustrate 
cases where recognition of the hu- 
man factor could have saved con- 
siderable money. In the first in- 
stance, the lack of recognition 
caused the supervisor to carry a 
peeve against top management. 
His responsibility for molding op- 
erations had been completely ig- 
nored and it had hurt his pride. 
In the second case, the lack of 
recognition had caused the super- 
visor to accept the machine under 
misconceived ideas. 

In these situations the fault is 
mainly because management does 
not follow through. In all fairness, 
of course, part of the fault is be- 
cause the supervisors took the 
wrong attitude. Yet if the time 
had been taken to explain and 
sell the merits of the new equip- 
ment little if any follow-through 
would have been necessary. 

The condition should be viewed 





much as other problems dealing 
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basic reason behind the poor atti- 
tude toward this new equipment. 

Even ruling out the prima don- 
na, or the few cases of below av- 
erage loyalty, it is necessary that 
recognition be given to the extent 
of the responsibilities of the super- 
visor. Many of these are defined 
by management and many are as- 
sumed without definition, but the 
fact remains that the supervisor is 
held fully responsible for the re- 
sults attained by his department. 

He is held responsible for the 
conduct and output of his labor 
force, and for the production, main- 
tenance, and operating efficiency of 
his equipment. 

If management recognizes its 
own policy of holding the super- 
visor responsible for getting the 
optimum results from the equip- 
ment in his department, then it 
will recognize the importance of 
making sure that the supervisor is 
thoroughly sold on the new equip- 
ment and believes it will do what 
it is supposed to do. 

If management does not recog- 
nize the value of holding a man 
responsible for things in which he 
believes, and purchases equipment 
which is not liked for one reason 
or another or is the wrong capac- 
ity, then the mental reaction of 
the supervisor is one of resentment. 

He is being held responsible for 
a piece of equipment which, in 
his mind, is not right. Therefore 
he shouldn’t be held responsible 
for the results. He reasons, and 
rightly so, that if he is to be re- 
sponsible for something he should 
have some opportunity to express 
his opinions before the equipment 
arrives and preferably before it is 
purchased. 

Industrial engineers, and partic- 
ularly consulting engineers who 
get into scores of plants see these 
conditions quite often. Where they 
exist they usually permit the engi- 
neer to produce results more quick- 
ly simply by proving to the im- 
mediate personnel that better 
results can be obtained. 

Some executives are aware of 
this problem and make every ef- 
fort to minimize or eliminate it 
from their organization. Those who 
don't, or those who feel that they 
should spend their own money as 
they choose, will benefit greatly 
from a change in procedure. 








Flexibility 
of this 

UNIVERSAL 
MOLD CONVEYOR 


helps boost earnings 


Molds move on the level, up, down and 
around. Jeffrey’s Universal Mold Con- 
veyor is flexible! 


@ Jeffrey’s universal mold conveyor earned immediate 
acceptance when it was officially introduced at the 1954 
Foundry Show, and today it’s working in a dozen foundries 
around the country. 


Note these advantages: 


Flexible contour — Operates in both vertical and horizontal 
plane. Full operation at elevations to suit each operation. 


No sliding wheels on curves—Wheels always radial to curves. 


Smooth operation— Each car has individual adjustment to 
match Crawl Drive. 


No lubrication needed — Equipped with sealed-for-life Ball 
Bearings. 


All moving parts shielded — Full protection from sand, shot 
and runout. 





No sliding track for takeup — Internal Takeup on each car 
eliminates expensive foundations. 


Rugged malleable iron chassis castings — Strength to spare 
for the toughest jobs. 


Any type tops-— Steel, Cast Iron, Roller Conveyor or Hinged 
Tops for Automatic Dump. Can be changed without interfering 
with conveyor. 


Let Jeffrey foundry engineers show you how this system 
will help speed your production, cut costs and maintenance. 
The Jeffrey Manufacturing Company, Columbus 16, Ohio. 
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CONVEYING + PROCESSING + MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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Thin sections and rapid cooling 


can put brakes on damaging effects. 


Decarburization is the process 

whereby carbon is removed from 
the surface and sometimes to con- 
siderable depth from steel either 
during heat treatment, during hot 
working, or during the cooling of a 
casting from its solidification tem- 
perature. 

Decarburization can have dam- 
aging effects on many different 
types of properties. These include 
the following: (a) decreased sur- 
face hardness and decreased wear 
resistance; (b) incorrect or im- 
proper heat treating response of 
heat treatable compositions; (c) de- 
creased endurance limit in fatigue 
type applications; (d) decreased 
hardness of surfaces after nitriding, 
carbonitriding, and chromium plat- 
ing. 

Fatigue life, as measured by the 
endurance limit suffers more than 
most mechanical properties except 
hardness, wear, and abrasion re- 
sistance. Table I shows the endur- 
ance limit for a Si-Mn and a Cr-V 
steel as a result of decarburization. 
These results are for wrought 
steels. 

In particular, a combination of a 
decarburized surface plus a coarse 
grain size, which could easily hap- 
pen in a cast product, would lead 
to especially poor fatigue values 
and would have to be guarded 
against. 

Actually, decarburization is a 
very common type of problem and 
in many instances has not been 





























Fig 1. lron-carbon phases. 


serious because one is able to re- 
move the decarburized surface by 
machining, by heavy oxidation to 
remove the deoxidized layer or, as 
is commonly done in the precision 
casting industry, by recarburiza- 
tion. Of these only recarburization 
will permit recovery of a casting. 

Generally, one does not expect 
that decarburization of mild steel 
is a serious matter. Low carbon 
steels are generally employed 
where ductility is the most impor- 
tant factor and strength is probably 
a secondary factor. Furthermore, 
one seldom seeks high hardness or 
fatigue resistance in soft mild steels 
which are not heat treated and are 
used in the as cast condition. 

The Role of the Atmosphere. 
Based on experience gained pri- 
marily from heat treating of steels, 
it has been found that for decarbur- 


TABLE |. ENDURANCE LIMIT, ROTATING CANTILEVER FATIGUE TESTS 


Condition of steel 


Polished—no decarburization 

Normal heat treatment (light decarb.) 
Heavily decarburized 

CO treatment (slight carburization) 
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Endurance Limit—psi 





Si-Mn steel Cr-V steel 
102,000 93,000 
60,000 71,000 
47,000 45,000 
104,000 76,000 








Fig 2. Decarburization is greater in thicker 


section (left) than in thinner 





section. 


Fig 3. As-cast condition of C 1095 steel 
shows decarburization at the surface. 


ization to occur the steel must be 
exposed at its surface to hydrogen, 
water vapor, carbon dioxide, or 
oxygen. Furthermore, the last three 
of these gases can produce oxida- 
tion and scaling and if they occur 
sufficiently rapidly or extensively, 
have the effect of minimizing de- 
carburization by removal of oxi- 
dized layers of metal at a rate faster 
than decarburization can occur. 
This removal of a layer of metal as 
oxide cannot be tolerated, however, 
in precision investment casting. On 
the other hand, moist hydrogen (or 
a mixture of carbon dioxide and 
water vapor) turns out to be a 
particularly effective decarburizing 
mixture. The extent to which de- 
carburization occurs in each type 
of atmosphere will, of course, de- 
pend on the temperature, on the 
gas pressure and the types of gases 
in a gas mixture, and on the time. 

The removal of carbon from steel 
takes place at the metal-gas inter- 
face. Continued decarburization re- 
quires that the carbon must 
constantly diffuse from the bulk of 
the steel to the surface where it 





Fig 4. Section of cast steel 
slow cooled in large flask. 
will react with hydrogen or with 
the oxygen provided by water 
vapor, carbon dioxide or oxygen 
itself, converting carbon generally 
to methane (CH,) or to carbon 
monoxide, (CO). For decarburiza- 
tion to occur in a casting, and in 
particular in a hot investment mold, 
it is unlikely that either hydrogen 
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Fig 5. Structure of steel 
rapidly cooled in small flask. 


Fig 6. Casting from Fig 4 
after normalizing at 1600 F. 








Fig 7. Casting from Fig 5 
after normalizing at 1600 F. 

















or water vapor or carbon dioxide 
is present initially in sufficient 
quantities to provide the decarbur- 
izing atmosphere. This means that 
decarburization must come from 
oxygen in the mold. When one con- 
siders the vast amount of surface 
which is provided by the very fine 
silica grains in contact with the 
metal one can easily believe that 
there is a vast quantity of oxygen 
present in the mold to provide the 
decarburization medium. Further- 
more, whereas significant decarbur- 
ization can and does occur in heat 
treating, at temperatures from ap- 
proximately 1200—2000 F, the 
cooling of a casting, particularly in 
a hot investment mold, provides a 
long period of contact time over a 
temperature range from the melt- 
ing point of the steel, which would 
be approximately 2600 F, down to 
about 1200 F, which is approxi- 
mately the lowest temperature for 
effective decarburization to occur. 

Undoubtedly, the oxygen initially 
present to provide decarburization 
converts to a mixture of oxygen and 
carbon monoxide, or possibly oxy- 
gen, carbon monoxide and carbon 
dioxide, depending on the quantity 
of oxygen available. To best under- 
stand the nature of the decarburi- 
zation process it would be desirable 
to utilize the well-known iron- 
carbon diagram (see Fig 1), and to 
consider two types of steels, one a 
hypo-eutectoid steel, containing 
less than about 0.8 per cent carbon 
and the second a hyper-eutectoid 
steel, with about 0.8 to 1.7 per cent 
carbon content. These two classes 
of steels represent compositions in 
which the structure on normal slow 
solidification will be ferrite plus 
pearlite (hypo) or cementite (FegC 
plus pearlite (hyper). 

For the purpose of discussion, 
primary consideration will be given 
to decarburization which occurs at 
very high temperatures, namely 
above about 1680 F. This tempera- 
ture region is the one in which the 
most severe decarburization takes 
place during the very slow cooling 
of the hot investment flask. The 
steel pouring temperature varies 
from as high as 3100 to 2800 F, the 
flask temperature varying from 
about 1600 to 1800 F. There results 
a fairly rapid temperature drop as 
the metal loses heat to the flask 
and the atmosphere. The tempera- 





Fig 8. Photomicrographs of 1/4 in section (left) and 1/16 in section 
(right) show reduced decarburization with a thinner cross section 


ture of the silica refractory may rise 
to 2200 to 2400 F as the metal 
transfers its heat. Further loss of 
temperature from about 2200 to 
about 1680 F (the austenitic region 
in low carbon steel) is very slow 
and it is at these high temperatures 
that much of the decarburization 
takes place. Consideration will also 
be given to decarburization taking 
place between 1330 and 1680 F, the 
region in which alpha can form 
and also to a temperature below the 
eutectoid temperature of 1330 F 

While decarburization in the 
cooling of an investment casting 
will have proceeded to a significant 
extent above 1680 F,. additional 
decarburization will take place 
down to about 1200 F. In the ex 
amples to follow however, the 
cases will be treated as though de- 
carburization took place only at 
the lower temperatures, a situation 
similar to what happens in heat 
treating at these same tempera 
tures. 

For these examples let us con 
sider Fig 1, which is a schematic 
presentation of the iron-carbon 
phase diagram. Let us first define a 
number of the phases which exist 
in the iron-carbon diagram. Alpha 
iron (ferrite) is the body-centered- 
cubic form of iron (magnetic) in 
which the solubility of carbon is 
low (maximum of about 0.035 per 
cent) and the diffusion rate of 
carbon is slow. The austenitic form 
of iron (gamma) is the face 
centered-cubic variety (non-mag 


netic) in which the solubility of 
carbon is large, being of the order 
of 1.7 per cent at a temperature of 
about 2065 F. In addition to the 
high solubility of carbon in austen 
ite, the diffusion rate of carbon is 
also high. Pearlite. the onlv othe 
structure which will be considered 
in this discussion, is made up of the 
alternate plates of the low carbon 
alpha iron, and of cementite, FesC 
containing over 6 per cent carbon 

Decarburization of Austenite. Let 
us now consider the first case 
namely that of a steel containing 
0.5 per cent carbon, which has 
solidified and now exists as a purely 
austenitic structure of homogene 
ous composition at a temperaturt 
of about 1900 F, represented by 
point D in Fig 1. At this tempera 
ture, if one were to remove all of 
the carbon from the surface of this 
steel, the structure at the immediate 
surface would remain completely 
austenitic, re presented by point 6 
In contact with oxygen, the carbon 
will react with the oxygen at the 
surface to form carbon monoxide 
and will thereby reduce the carbon 
content of the steel at the surfac« 

In an investment mold, there will 
not be enough oxygen present to 
result in scaling which would ré 
move metal as fast as it decarbu 
rized. Under these circumstances 
the carbon, as it is depleted at the 
surface, is replenished by the dif 
fusion of carbon from the interior 
of the casting at a rate which de 
pends on the time, the temperatur 
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“HEAL Wi ys and the steepness of the carbon 
D ORK SCORES GOAL FOR JUNIOR gradient. At first the carbon being 
supplied to the decarburized sur- 
face .has only a short distance to 
travel, and the supply of carbon is j 
large; but with further decarburi- 
zation in this high temperature 
range, the distance that the carbon 
must travel from the high carbon 
area (0.5 per cent) to the low 
carbon area, becomes greater and 
the concentration gradient becomes 
less. 

Under these circumstances, as 
the steel cools, the interior part of 
the casting reaches point 7 on curve 
GE, and begins to precipitate fer- 
rite containing less than 0.03 per 
cent carbon, as indicated by the 
curve GO. The surface of the cast- 
ing, however, is very much lower 
in carbon content, and may in fact 
be as low as 0.01 to 0.1 per cent. On 
cooling, this surface begins to pre- 
cipitate ferrite at a point near G. 
Thus the first ferrite to form does 
so not at about 1400 but at about 
1650 F. This surface ferrite will 
further decarburize possibly to 
zero per cent carbon. The decarbu- 
rization process will then continue 
on further cooling to the tempera- 









(or how control helps win the game !) 





“Ugh! Soccer crazy white man 
game — no figure out.” 


CHIEF KEOKUK JR. 


Me wee head fo win. < ture of the eutectoid transformation 
PRINCESS WENATCHEE : (1330 F), with increasing amounts 
“Smart boy, Junior ! of ferrite being formed. 

Control help score goal.” If on the other hand the starting 


carbon content of the steel compo- 
sition was 1.0 per cent instead of 
0.5, as indicated in Fig 1, the over- 
all process of decarburization 


In soccer, football, baseball or any sport its uniformity never varies. Handle it would still remain the same. How- 


it pays to use control. It pays also in by magnet .. . charge it by weight (or ever, it is easy to see that it would 
processing iron and steel. Many foun- count the piglets for equal accuracy). take a longer period of time to re- 
dries and steel plants are controlling Leading aluminum producers specify move 1.0 per cent carbon as com- 
costs and quality with Keokuk Silvery Keokuk Silicon Metal for uniform high pared to 0.5 per cent carbon for 
Pig Iron nee the superior form of silicon purity. When you think of silicon, the same time interval in the aus- 
introduction. Pig for pig, car for car, think of Keokuk! tenitic temperature range. Further- 


more, even as the carbon content 
at the surface is being reduced, 
additional carbon will be supplied 
from the bulk of the casting due to 
| the high carbon concentration 


ELECTRO-METALS COMPANY KEOKUK, IOWA gradient to minimize decarburiza- 


Wenatchee Division, Wenatchee, Washington tion. Nevertheless, if sufficient time 
in the austenitic temperature range 

SALES AGENT: MILLER AND COMPANY is permitted, the surface will have 

332 S. Michigan Avenue, Chicago 4, Illinois shifted in composition toward zero 

3504 Carew Tower, Cincinnati 2, Ohio per cent carbon. 

8230 Forsyth Bivd., St. Louis 24, Missouri Even though zero carbon con- 


tent is not achieved, but a carbon 
content less than about 0.8 per cent 
is achieved at the surface (for ex- 
ample, assume the surface carbon 
content decreases to 0.5 per cent) 


Keokuk Silvery Pig Iron is availabie in GO 
and 30 pound pigs and 12‘ pound piglets 


-..in regular analysis or alloyed with other t 7 y, 7 
elements to match your requirements. va 
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then on cooling, when this surface 
strikes the curve GE, ferrite will 
precipitate at the surface and at 
grain boundaries near the surface. 
This ferrite on cooling will decar- 
burize further. On the other hand, 
if no decarburization had taken 
place, so that the composition of 
the metal had remained uniformly 
1.0 per cent throughout, or if the 
casting had cooled rapidly, the 
structure would not have produced 
ferrite until after cooling below the 
eutectoid temperature (1330 F). 

Since the maximum amount of 
decarburization takes place after 
solidification and on cooling as 
described above, there would be 
little to be gained to consider 
the additional decarburization 
which takes place on cooling at 
temperatures below about 1300 F. 

Instead, let us consider what 
happers during heat treatment and 
how decarburization takes place 
under these circumstances, realiz- 
ing that on direct cooling of a steel 
casting small increments of decar- 
burization would take place as de- 
scribed below. 

Decarburization During Heat 
Treating. When a steel of compo- 
sition 0.5 per cent carbon is heated 
to a temperature represented by 
point A, this steel will be composed 
of the low carbon ferrite plus the 
pearlite, which is a mixture of the 
low carbon ferrite and the Fe,C 
compound in alternate plates. The 
Fe;C plates are assumed to be iso- 
lated from each other and _ sur- 
rounded by the ferrite in all 
instances. When exposed to a de- 
carburizing atmosphere, the Fe,C 
plates which are exposed to the 
atmosphere are of course soon de- 
carburized, and become of the same 
low carbon content ferrite as the 
existing ferrite. Further removal of 
the carbon will then take place by 
diffusion of carbon from the Fes,C 
plates through the ferrite which 
now exists at the surface of the 
steel. Because of the low diffusion 
rates of carbon in ferrite this pro- 
cess will be slow at these tempera- 
tures. 

If decarburization takes place at 
a temperature represented by point 
B, the structure initially consists of 
a mixture of ferrite and austenite, 
the Fe;C phase having been com- 
pletely dissolved at 1330 F. The 
ferrite still contains a very limited 





make precision alloys in AJAX induction furnaces 





At the Edmore, Michigan, foundry of General 
Electric's Carboloy Department, all the critical 
Alnico series of alloys are made in AJAX- 
NORTHRUP induction furnaces. And you'll find 
the same choice of equipment wherever precision 
alloys enter the industrial picture. For the inher- 
ent advantages of AJAX induction melting are a 
perfect match for the uniformity, accuracy, and 
control required in precision alloying ... whcther 
ferrous or non-ferrous. 

Electromagnetic fields in AJAX-NORTHRUP 
induction furnaces effectively ‘stir’ the molten 
metal. Even those elements representing frac- 
tions of one per cent of the charge are uniformly 
distributed throughout the melt. And melting is 


Associoted Companies: Ajax Electric Company—Ajox Electric 






CIRCLE NO. 149, PAG! 


so fast and clean that you're sure to get out of 
every melt exactly what you've put into it, sub- 
ject, of course, to the normal slag problems inher- 
ent in the material being melted. There's no 
chance of contamination, and scrap is almost 
100% recoverable. Temperature presents no 
problem, for both it and melting speed are easily 
controlled by varying power to the furnace 

For forty years AJAX-NORTHRUP induction 
heating systems have saved money and im- 
proved product quality in every type of installa- 
tion, ferrous or non-ferrous. Any wonder industry 
continues to choose AJAX equipment for precision 
alloying? For details, write Ajax Electrothermic 
Corporation, Trenton 5, New Jersey 


Furnace Co Ajax Engineering Corg 


SINCE 1916 
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| amount of carbon and the austenite P 


A y A M ." | now contains the amount of carbon 
Cast Iron or 


represented by point 3 on the curve 
3 
Cast Aluminum Jackets 


REDUCE 
YOUR 
COSTS 


rization, nearly all of the carbon 
will be removed from the surface 
and there will be produced carbon 
free ferrite at the surface. Diffusion 
of carbon will now take place 
through this layer and will be sup- 
plied by the higher carbon content 
austenite. As sufficient carbon dif- 
fuses out of the austenite, next to 
the ferrite at the surface, the 
austenite will change to ferrite, and 
in this manner the depth of carbu- 
rized material will increase. In this 
regard the process of decarburiza- 
tion taking place below the eutec- 
toid temperature and above the 
eutectoid temperature is similar in 
kind but not in degree. At the 
higher temperature, B, it is the 
function of the austenite to supply 
carbon to the ferrite, whereas at the 
lower temperature, A, it is the func- 
tion of the cementite to supply 
carbon to the ferrite. The rate of 
decarburization will, of course, be 
vastly greater at the higher temper- 
ature. 

Somewhat different conditions 
prevail at a temperature repre- 
sented by point C, since at this 


GE. Again at the start of decarbu- | 














Look at these features and MUM STRENGTH with 
you'll agree that the Adams MINIMUM WEIGHT. 
line can mean economy, effi- Here are jackets that as- 





ALUMINUM EASY-OFF FLASK 


ciency, and better molds for Sure you perfect mold fit— 
will give you the greatest 
strength while under pouring 
strain—allow for free flow of 
gases all because of INSIDE 
CORRUGATIONS. These 
VENTILATED jackets are 
first choice in foundries across 
the nation. 

Look into the advantages 
cast iron or cast aluminum 
can offer you depending upon 
your foundry needs. We will 
be happy to make recommen- 
dations to fill your require- 
ments. 


your foundry. 

Above is the Adams jacket 
available in either cast iron or 
cast aluminum, They are cast 
from a top grade metal mix- 
ture best suited for their 
purpose. The sturdy construc- 
tion as a result of the vertical 
ribs inside and _ horizontal 
ribs outside plus the handles 
at either end assure you of 
long life for this equipment 
and ease in handling. These 
jackets afford you MAXI- 


For the most complete line of flask 
equipment available .. . always look to Adams! 





temperature the 0.5 per cent carbon 
alloy is 100 per cent austenitic and 
therefore of a uniform carbon con- 
tent throughout. Removal of carbon 
begins, as before, at the surface. 
However, ferrite will not begin to 
form until sufficient carbon has 
been removed from the surface to 
bring the composition of the sur- 
face layer to a quantity less than 
that represented by point 4 on 
curve GE. If this happens, decar- 
burization takes place as described 
at the B temperature. Otherwise 
the surface will remain austenitic, 
but of lower carbon content than 
0.5 per cent. On cooling, however, 
the first ferrite which forms will 
form at a higher temperature as 
was the case for the continuous 
cooling of the casting described 
above, and decarburization will be 
more severe and the ferrite depth 
will be greater. 


The ADAMS Company 


700 FOSTER ST., DUBUQUE, IOWA, U.S.A. 






—- If we again consider the 1.0 per 
cent carbon composition, the same 
reasoning must follow which was 
utilized in considering the case of 
the decarburization of the casting 
on cooling from the solidification 


MOLDING MACHINES 
and 
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temperature. At a _ temperature 
represented by point X, there is 
more cementite present than at 
point A, and it will be a longer 
time before sufficient carbon is re- 
moved to provide a decarburized 
zone. Once a decarburized layer is 
formed, the process will be quite 
similar to that described for the 
0.5 per cent carbon composition, 
but again decarburization will be 
slower due to the availability of 
more carbon to replenish the decar- 
burized regions. 

At a temperature represented by 
point Y for the 1.0 per cent carbon 
alloy, the situation is somewhat 
different, at least initially. The first 
removal of carbon takes place from 
the cementite and will change the 
cementite to austenite. When only 
austenite remains on the surface, 
decarburization will lower its car- 
bon content but it will not be until 
the carbon content strikes the 
curve GE at the surface of the steel 
that the first small quantities of 
ferrite will form. From this point 
on, the situation will not be dis- 
similar from that described for the 
0.5 per cent alloy, but there will be 
a large difference in the rate at 
which decarburization proceeds 
since the carbon gradient is much 
larger in this instance and will sup- 
ply carbon to the decarburized 
zone at a more rapid rate for at 
least a brief period at temperature. 

Finally, for a composition 
represented by point Z, the circum- 
stances are similar to those de- 
scribed for the composition at point 
C, except that it will be a longer 
period of time before the first 
amount of ferrite can be expected 
to form in this alloy, since it is 
necessary to remove an additional 
0.5 per cent of carbon before the 
curve GE is reached, which will 
mark the first precipitation and for- 
mation of ferrite. 

Metallographic Examination of 
Decarburization of Investment 
Castings. If we now examine a 
series of precision castings of sev- 
eral plain carbon steels, of hypo 
and hyper-eutectoid composition, 
as well as a number of low alloy 
steels, many of the conditons de- 
scribed above will be illustrated. 
Fig 2 shows the as-cast structure of 
a C 1040 steel at 75 X. Section (a) 
is from a larger sect’vn of the cast- 
ing which is approximately % in. 


Unground Sand 

Ret on 20 Mesh 
Thru 20 ret on 30 
Thru 30 ret on 40 
Thru 40 ret on 50 
Thru 50 ret on 70 
Thru 70 ret on 100 
Thru 100 ret on 140 
Thru 140 ret on 200 
Thru 200 ret on 270 
Grain Fineness (AFS) 





4098 4085 4060 4040 4030 4020 5040 5030 5025 =) x. 


. 
2.2 el 
38.6 12.4 5.6 0.6 0.4 0.4 wot 
57.6 70.8 56.2 37.2 30.2 21.2 4.0 1.2 0.6 
1.4 16.3 34.8 52.0 55.8 51.4 34.8 30.4 23.8 ' 
0.2 0.5 2.8 9.0 11.4 20.6 44.4 48.2 42.0 
0.6 1.0 1.8 5.2 14.4 17.8 26.4 
0.2 0.4 1.0 2.0 2.0 6.2 
0.2 0.4 0.4 0.8 
0.2 


25.88 30.49 33.72 37.48 38.82 42.22 49.96 51.64 56.90 





Unground Sand 


Ret on 20 Mesh 
Thru 20 ret on 30 
Thru 30 ret on 40 
Thru 40 ret on 50 
Thru 50 ret on 70 
Thru 70 ret on 100 
Thru 100 ret on 140 
Thru 140 ret on 200 
Thru 200 ret on 270 
Thru 270 ret on 325 


Grain Fineness (AFS) 


5015 5010 5005 7030 7020 7010 C-30 C-10 bs 

1.2 0.4 0.2 0.2 0.2 ee 

15.2 11.2 44 3.0 2.4 0.4 bee 

40.2 35.2 31.2 26.2 18.0 8.2 0.4 0.2 a 

35.4 37.4 41.2 42.0 45.0 46.6 28.4 8.4 a 
6.4 10.8 15.4 16.4 20.0 23.2 44.8 50.2 
1.2 4.0 5.6 9.6 11.0 15.4 18.8 28.2 
0.4 0.8 1.4 1.8 2.4 4.2 5.0 8.8 
0.2 0.6 0.8 1.0 2.0 2.6 4.2 


60.20 66.92 73.92 79.36 84.42 95.44 108.22 124.60 





Ground Sand (Flour) 
Ret on 60 Mesh 
Thru 60 ret on 100 
Thru 100 ret on 140 
Thru 140 ret on 200 
Thru 200 mesh 

Thru 200 ret on 270 
Thru 270 ret on 325 
Thru 325 mesh 
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FINE SHELL MOLDING SANDS 
STANDARD CASTING SANDS — BLASTING SANDS 
SILICA FLOUR — LIGHT METAL CASTING GRADES 





Wedron offers you a complete line up of casting one of the purest silica sand deposits in the 
sands — anything needed for every casting need! nation). Second is the modern, completely 


This means you get the 


advantages of one source equipped Wedron plant, which turns out a supe- 


of supply for all the sand you need — sand of the rior silica product and makes all grades available. 


highest quality, too. 
Now this Wedron 


factors. First is the naturally rounded grain sand 
of the Ottawa-Wedron district (this is held to be 


Look to Wedron for the complete line of quality 
quality stems from two casting sands. 








MINES AND MILLS IN THE TTAWA-WEDRON DISTRICT 


WEDRON ositon 


135 SOUTH LASALLE STREET, CHICAGO 3, ILLINOIS 





CIKCLE NO. 191, PAGE 21-22 
October 1956 * 69 





ow LINDBERG- FISHER 





| 


¥ Here, for the first time, is a ladling unit that makes automatic 
casting of aluminum not only possible but practical. The 
Autoladle has been thoroughly tested and proven in service. 


















“LITTLE JOE" provides these advantages: 


e Adaptable to induction, electric resistance or fuel-fired rever- 
beratory furnaces. 


¢ Ladled metal is withdrawn from beneath surface of bath. 


We cali it 


© Precise, accurate control of any size shot up to 30 lbs. 


“LITTLE 


No interruption of the casting cycle during charging of metal. 


No variation of size of shot due to metal level changes. 


¢ Composed of special refractory materials so arranged that 
ladled metal cannot come in contact with any metal. 





To the best of our knowledge this is the first practical 
automatic ladling unit yet devised. It will fill an 
important need in many casting operations. For 
complete information, get in touch with your nearest 
Lindberg Field Representative (see your classified phone 
book) or write direct. 





You can see “Little Joe” in operation at the Metal Show in Cleveland. 


LINDBERG 


oft MELTING FURNACES 


A Division of Lindberg Engineering Company, 2440 West Hubbard Street, Chicago 12, Illinois 
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thick. Section (b) is from a thin 
portion of the same casting, which 
is about % in. thick. Two factors 
are immediately evident. In the 
heavier portion of the casting 
where solidification and cooling 
took place more slowly, the depth 
of decarburization is considerably 
greater, and the ferrite along grain 
boundaries is also heavier. The fer- 
ritic grain boundaries attest to the 
very much higher diffusion rate of 
carbon along grain boundaries, a 
well-known phenomenon. 

Fig 3 shows the as-cast condition 
of a C 1095 steel in the as-cast 
condition. These sections are from 
a precision casting measuring % in. 
in thickness throughout the entire 
casting. View (a) shows the decar- 
burization present in a small pro- 
jection of metal of the surface and 
clearly shows that this area is al- 
most entirely decarburized; yet 
because of the high carbon content 
the general depth of decarburiza- 
tion is relatively shallow even at 
100 X. In examining the surface 
structure more carefully at 250 X, it 
will be noted that there is a small 
amount of decarburization which 
does not, however, produce a con- 
tinuous decarburized layer at the 
surface. The photomicrographs 
shown in Figs 2 and 3 can be com- 
pared directly to the discussion of 
decarburization according to the 
phase diagram above. 

Figs 4, 5, 6, and 7 present an 
interesting series of photomicro- 
graphs. Fig 4 shows the structure 
of a C 1080 steel which was cast 
into an 1800 F mold of large vol- 
ume, with resultant very slow cool- 
ing. Fig 5 shows the same tvpe of 
casting in the same composition, 
cast in an investment mold pre- 
heated only to 1600 F, and so 
constructed that the amount of in- 
vestment material around the cast- 
ing and exposed to the outside 
atmosphere was less than % in. in 
the heaviest section. It is immedi- 
ately obvious that the depth and 
the amount of decarburization in 
the slowly cooled casting illustrated 
in Fig 4 is very much greater than 
in the rapidly cooled casting shown 
in Fig 5. Of particular interest is the 
comparison first of the depth of de- 
carburization, and secondly of the 
width of the ferrite at the grain 
boundaries. 

It is probable that the casting 








shown in Fig 5 might find use with- 


out further treatment, such as re- 
carburization, whereas for certain 
uses the casting shown in Fig 4 





would have to be recarburized for 
use. Figs 6 and 7 of these same 
castings, show the structure after 
each casting had been normalized th 
at 1600 F for % hour. The depth of HANSBERG uy 
decarburization of the normalized 

structures has increased slightly SH OOTERS 
but the difference between the two 

sets of castings is clearly evident. 

Whereas in Fig 2 the rapidly 
cooled thin section of the casting 
showed less decarburization than 
the slowly cooled portion of the 
casting, in Figs 4 to 7, the rapidly 
cooled tapered tip of the casting, 
which was cooled more rapidly, 
shows greater decarburization. 
However, this is due to the vastly 
increased surface area of metal 
exposed to the decarburizing 
atmosphere. 

Examination of a C 4140 steel 
showed that the presence of about 
1 per cent of chromium was not 
adequate to change significantly 
the decarburizing tendency of rela- 
tively large (1% in. diameter x 1 in. 
high) castings in the slow cooling 
of the investment mold. 

In all instances where the cast- 
ings had thin cross sections, 14 in. 
to % in. and/or cooled rapidly, 
there was a notable reduction in 


| decarburization. This is clearly MADE THESE 


demonstrated by the photomicro- 
graphs in Fig 8. CORES 
SUMMARY 
1. For a given section size and 
cooling rate, the hypo-eutectoid 
| steels are more severely decarbu- HANSBERG, THE ORIGINAL SHOOTER 
rized than the hyper-eutectoid 





Sew 


“DAVENPORT” HANSBERG SHOOTER 


Hansberg Shooters 
can shoot intricate, 
precision cores in less 
time, at a lower cost 
per core, because the 
sand is pushed into the 
cavity by air instead 
of being carried in 
with air. The sand ab- 
sorbs the pressure 
shock and no air 
leaves the shooter 
with the sand. 





There are no moving parts in the Shooter. Cores can be shot in freedom of operation. These features increase production in any 
steels. wooden boxes without special attachments and without causing kind of a set-up 
wear because there is no sand blasting action. Venting of boxes 
8. The thinner the cast section can be reduced to a minimum since the propelling air does not OVER 2,000 IN USE 
f mix with the sand in the magazine. The only venting required is Most Hansberg Shooters are used for the regular production of 
the less the extent of decarburiza- for the air in the box. oil or green sand cores. However, the fact that the air does not mix 
j tion. NO SIDE POST — Soe ees opp eweg ee ee 
8 Rapid cooling especially in The Hansberg Shooter has no side posts. It is open on three sides Shooters are in use in the U.S.A. and Europe. They have been found 
7 F 4 : »ermitting conveyor operation. The height of the Shooter table to be practical also for making hollow shell-cores and shell-molds 
the temperature range ot about fs adjusted by finger-tip control due to the air-on-oil hydraulic Thus, the Hansberg Shooter is the most universal machine in the 
. feature, thus doing away with slow hand operated spindles and foundry, being adaptable for cores in any process 
2200 F, would be desirable but wheels. There are no spindles for the oil-pneumatic side clamps, FOUR STANDARD MODELS. Core weighs: 4 lbs., 17 Ib 12) 


and when not used they can be removed and put aside for further and 88 lbs. Write for further information 





would have to be done carefully to 
avoid large variations in hardness 
from casting to casting and to avoid 
warpage and cracking of readily 
hardenable grades of steel. 

4. Small amounts of Cr, Mn, Si, 
W, and Mo do not improve. decar- 
burization resistance measurably. 
~~ Condensed from the original paper by Dr. 
Grant presented at the 1956 annual meeting of 


the Investment Castings Institute in New York 
City. 
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NO 
SINGLE 
ABRASIVE 


can LoALL blast cleaning job BEI 


It is a fact that your own requirements as to finish and 





speed determine the type of abrasive you should use. As an 

example: for heavy cleaning Ji chilled iron shot or grit 

is indicated; for less severe cleaning or scale removal 

annealed iron shot or grit may be used. Controlled T “chilled” 

and Permabrasive “annealed” shot and grit are engineered 
; Ke for the jobs they are to perform. We'll guarantee that 

our abrasives will produce a savings iD) over your present 

abrasive costs or we will give you a check er to 

F + 
cover the guaranteed savings. How can you lose? Now is the 


to make a test—now is the time to save on 


your blast cleaning costs. 
*10% in the case of Permabrasive, 15% in the case of Controlled T 


time (& 





WRITE FOR: 0) “A Primer on the Use of Shot and Grit” 
C) “it’s Triplets’ (A Story of Palletizing) 


(J “Tired of Making Tests?” 


THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 

THE WESTERN METAL ABRASIVES COMPANY 
Chicago Heights, Illinois 


SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & CO. 


(INCORPORATED) 


CHICAGO + DETROIT + CINCINNATI + ST. LOUIS « NEW YORK 
CLEVELAND «+ PHILADELPHIA + PITTSBURGH «+ INDIANAPOLIS 
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Progressive Foundry Inc. . . is new 
corporate name of Progressive Found- 
ry Co., Perry, Iowa, which has been 
purchased and will be operated by 
the following foundrymen: Philip G. 
Smith, president; Harold W. Schroed- 
er, vice-president and general man- 
ager; Jack Bean, vice-president, sec- 
retary, and treasurer. 


Superior Brass and Aluminum Cast- 
ing Co. . . Lansing, Mich., firm owned 
and operated by C. D. Coffman and 
M. B. Fiandt for the past 32 years 
has been sold and the previous opera- 
tors have retired from business. New 
owners of the company are W. W. 
Edwards and C. C. Sigerfoos of Lans- 
ing. 


Prenco Products Co. . . is a new com- 
pany located at Clarkson, Ontario, 





foundry 
trade news 


which has been formed to manufac- 
ture foundry supplies and equipment. 
General manager John M. Atwood 
states that the firm will specialize in 
treating casting porosity. Firm will 
produce and sell Harmark line of 
supplies under license from Har- 
borough Const. Co., Ltd., of England. 


Mesta Machine Co. . . has purchased 
the government-owned foundry and 
machine shop at New Castle, Pa. 
Mesta was high bidder at public auc- 
tion for this defense plant. Sale was 
made under the National Industrial 
Reserve Act and the plant and ma- 
chinery cannot be sold or converted 
without consent of the Secretary of 
Defense. 


Pennsylvania State University . . has 
started publication of a news letter 
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New minerals and refractory compounds that might be used by the 
metal castings industry are being studied in a research program now 
underway at the Foundry Facings Development Laboratory of Frederick 
B. Stevens, Inc., Detroit. Here are some casting sections made by 
Armour Research Foundation lab under direction of the Stevens labs. 

















for foundrymen in Pennsylvania. Cop- 
ies of the letter may be secured from 
Wes Winter, Industria! Engineering 
Department, Pennsylvania State 
Univ., University Park, Pa. 


Barker Foundry Supply Co. . . Pasa- 
dena, Calif., sales and service firm has 
joined American Foundrymen’s Socie- 
ty. 





Alter Co. secondary nickel alloy 
manufacturer has purchased the phys- 
ical assets of the Davenport Besler 
Corp., Davenport, Iowa. Company 
will use plant for additional electric 
furnace facilities. 


Cleveland Quarries Co. . . 71-year-old 
sandstone producer is taking a leaf 
from the meat packers’ book by utiliz- 
ing a quarry byproduct. Sandstone 
formerly rejected as building refrac- 
tory stone is now being crushed in 
a specially designed $150,000 crusher 
and is finding use in the metal cast- 
ings industry. In pea gravel size it 
may be coated with clay and mixed 
with water and an additive and 
gunned on to patch cupolas. It is also 
in demand as hearthbottom stone and 
as firesand. Utilization of former 
waste material is expected to help in- 
crease firm’s volume of business by 
10 per cent in 1956. 


Shalco Engineering Corp. . . has 
consolidated with Shallway Corp. 
Consolidated company will include 
a new shell mold pattern supplies 
division with 
Shalco Demonstration Center, Con- 
nellsville, Pa. 


headquarters at the 


Solar Aircraft Co. . . has announced 
a 25 per cent expansion in space for 


its Des Moines, Iowa, plant. 


Andrew Terry Co. Terryville, 
Conn., malleable foundry has joined 
American Foundrymen’s Society. 


Molybdenum Corp. of America . . has 
announced its activity in mining, proc- 
essing and selling ferrocolumbium, 
now available for commercial use 
since government stock-piling is com- 
plete. 


Pittsburgh Metals Purifying Co. 
has been sold to the Treesdale Labora- 
tories and Textile Processing, Inc.., 
Mars, Pa., and will be operated as a 
subsidiary. 


Shenango-Penn Mold Co. . . foundry 
operations of this subsidiary of Shen- 
ango Furnace Co. have been merged 
into the parent company. Merger af- 














Second Edition 
covers ingredients, 
mixing methods and 
preparation of cores 
as well as setting and 
holding them in molds! 


Over 100 leading authorities on foundry problems 
collaborated with the author, Harry W. Dietert, 
international authority on sand problems, to pool 
their knowledge in preparing a book that is of 
maximum benefit to foundrymen. 


Written in practical, understandable language 
for operating men and metallurgists, 
FOUNDRY CORE PRACTICE covers the 
entire cycle of coremaking operations . . . from 
materials and mining methods to final 
setting of cores in molds. 


A reliable reference book that defines, explains 

and interprets a vitally important subject for 

560 pages . . . 314 descriptive 
.. 81 tables... 


practical foundrymen... 
photographs, charts and sketches . 
extensive bibliography. 
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Core Coatings 

Core Handling 
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Mixtures 
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Core Setting 

Core Knock-Out 
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3600 SQUARE FEET OF ADDITIONAL LABORATORY FLOOR SPACE FOR 
EXACTING PRODUCT CONTROL AND NEW PRODUCT DEVELOPMENT 


PRODUCTS l Cc * Milwaukee 





CIRCLE NO. 156, PAGE 21-22 
74 °* modern castings 

















fects foundries at Sharpsville and Ne- 
ville Island, Pa., and centrifugal 
casting operations at Dover, Ohio. 


Eastwood & Co. . . Portland, Ore., 
sales and service organization has 
joined American Foundrymen’s So- 
ciety. 


Alloy Precision Castings Co. . . began 
operations in new plant at 3855 W. 
150th St., Cleveland, on August 15. 
Plant produces castings by both the 
frozen mercury process and the in- 
vestment process. 


Arrow Pattern & Eng. Co. . . has 
moved its operations into a new build- 
ing at 1806 Nagle Rd., Erie, Pa. 


Magnesium sand casting shipments 
have continued to show the slight in- 
crease which has marked the current 
year according to the Magnesium As- 
sociation. Shipments for May were up 
13 per cent over the same month in 
1955. 


American Steel Foundries . . earned 
$5.50 per share during the first nine 
months of 1956. 


Armour Research Foundation . . the 
Illinois Institute of Technology re- 
search organization has placed vacu- 
um melting furnace in operation in 
their metals research labs. Furnace 
has capacity of 50 Ib ferrous metal. 


Interlake Iron Corp. . . has acquired 
the assets of Globe Iron Co., Jackson, 
Ohio. 


Whiting Corp. . . Harvey, Ill., equip- 
ment manufacturer completed 72 
years in business on April 30 with 
report showing earnings of $1.43 per 
share, an increase from $1.19 in 1955. 
Developments during last fiscal year 
included purchase of Volta Mfg. Co., 
Ltd., Welland, Ont. 


Chicago Apparatus Co. . . has estab- 
lished a service and repair policy for 
scientific instruments that is similar 
to TV set service policies. 


Curtiss-Wright Corp. . . Buffalo, N.Y., 
plant has joined American Foundry- 
men’s Society. 


Climax Molybdenum Co. . . earned 
$2.53 per share during the first six 
months of 1956. 


Vanadium Corp. of America . . cele- 
brates its 50th anniversary with rec- 
ord sales. First half earnings for 1956 
were $2.68 per share; 1955 earnings 
Continued on page 81 
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Properties of core sands is the concluding subject in this series condensed 
from the Sand Technology Short Course which has been presented before 
AFS chapters and regional conferences. 


4. Organic Binders—Liquid. Liquid 
binders used for cores can be broadly 
divided into drying oils, oleoresinous, 
and resinous types. 

Drying oils without modification are 
not used to any great extent. Incorpo- 
ration of a resinous phase in a drying 
oil will provide much better core prop- 
erties than the use of only drying oil. 

Most widespread liquid binder in the 
foundry core field is the oleoresinous 
type. Combinations of various drying oils 
such as linseed, soya, tung, etc., with 
rosins and resins provide a large share 
of the core oil of commerce. The incor- 
poration of these resins in the drying 
oil necessitates the use of petroleum 
thinners (kerosene) as checks on the 
viscosity of the finished product. Kero- 
sene also serves to provide proper work- 
ability of the core oil in the sand. 

Resin binders may be divided into the 
natural resins (called rosins) and the 
synthetic resins (phenol and urea for- 
maldehyde). Phenol formaldehyde can 
be used as a solid resin for the shell 
and hollow core processes. 

One of the reasons for the ease of 
baking of these synthetic binders is that 
the water which is used as the solvent 
for them can more easily be driven off 
during baking than can kerosene, the 
thinner in a core oil system. 

Natural rosin by itself does not find 
great favor in the castings industry to- 
day. It is used in a modified form in 
oleoresinous binders. 

The normal core sand mixture con- 
tains both liquid and dry binders. The 
dry binder is principally used for green 
strength, while the liquid binder pro- 


vides core handleability after baking. 

5. Mixing of the binding ingredients 
is an important aspect of core sand prac- 
tice. The first important point to consider 
is that the usual dry green bond addi- 
tives, whether they are cereal or clay, 
need moisture for activation. It there- 
fore behooves the foundryman to mois- 
ten the dry binder before it is water- 
proofed by liquid binder. 

It does not make much difference if 
a cereal is put into a batch of wet sand 
or the cereal is first mixed with a dry 
base sand so long as the cereal and 
water have an intimate contact before 
a core oil is added. In the case of a 
liquid resin binder, the order of addition 
is not as critical since the resin binder 
solids are usually dispersed in water and 
not in a petroleum solvent. Since time 
is an important factor in the develop- 
ment of green bond, add cereal or clay 
at the earliest possible moment. 

Excessive mixing time usually results 
in higher baked strengths as more and 
more of the dry binder is abraided and 
worked into solution. The green bond 
degrades as the baked bond increases 
up to that point where volatile matter is 
lost from the liquid binders, and the 
sand grains are actually reduced in size 
through abrasion. Theoretically, the 
green bond will rise through the addi- 
tion of fines to the mass and the baked 
bond will decrease as more surface area 
to cover reduces the film thickness. Ac- 
tually, the mixture usually dries out be- 
fore this period is reached. The addition 
of more water makes the mixture once 
again workable, but inefficient. 

If a dry base sand is purchased, it is 
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Good practice is result of coupling common sense and rigid control. 


best to add the calculated amount of 
water to the base sand, then add the 
dry binder, and finally the oil or resin. 


6. Base Sand. Whether a foundryman 
uses a dry base sand or a moist crude 
sand depends upon many factors. For 
absolute core sand mixture control, a dry 


sand should be used. Crude wet sand 
usually contains higher moisture than is 
necessary or desirable in a core sand 
mixture. Control is lacking when sand is 
purchased wet. On the other hand, damp 
sand does not segregate in storage, and 
month to month sieve analysis of crude 
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NOW users of 
SAND TRANSMISSION 
PIPELINES 
Cut Replacement Time 
with 
Non-Welded Installations 
of WELD+ENDS with 


Clamping Screws 
at 


Replacing sand transmission piping 
lines is quicker, easier with non- 
welded installations of WELD + 
ENDS with clamping screws. No 
threading, no special make-ready 
is necessary. Cut the pipe—slip the 
WELD+ENDS on—tighten the 
clamping screws ... That's all there 
is to it. 

Non-welded WELD + ENDS are 
better than flanges, especially 
where there is frequent replacing 
of pipe. They can be used over and 
over again with only the clamping 
screws requiring replacement. 


Where pipeline vibration is 
severe, clamping screws may be 
equipped with Nylok lock nuts and 
Shakeproof washers as shown in 
the illustration 


Reusable non-welded _installa- 
tions ot WELD + ENDS offer con- 
tinuous savings in down time and 
repair costs. Write today for fur- 
ther information—also inquire about 
Plidcowear erosion-resistant pipe. 
Address Dept. ¢Z4 


THE PIPE LINE DEVELOPMENT CO. 


5700 DETROIT AVE. + CLEVELAND 2, OHIO 
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Industrial tractors for small and medium-sized plants to do a big job 


Cast Muscles for New Tractors 


@ Work Bulls with muscles of cast 
steel are a line of light and medi- 
um-duty utility tractors introduced 
by the new industrial division of 
Massey-Harris-Ferguson Inc. The 
new line of five tractors and at- 
tachments now going into produc- 
tion at the firm’s Racine, Wis., plant 
depends on cast components to 
provide many of its features of 
strength and efficiency. 

The line consists of a 34 hp, 42 
hp, and 52 hp all-purpose tractors, 
a 42 hp fork lift tractor, and a 42 
hp shovel-loader. 

Mid-Western Industries, Wichita, 
Kansas, is supplying 20 Davis brand 
hydraulically controlled attach- 
ments for the tractors. These units 
provide tools for loading, lifting, 
dozing, materials handling and 
many other tasks. 

The company considers that 





Heavy-duty cast steel axle. 


much of the success of these trac- 
tors depends on the cast steel axle 
of the small, 34 hp all-purpose 
tractor. Claimed to be the most 
widely applicable unit in the line 
this tractor features a heavy-duty 
front axle and support that gives 
it a greater load-carrying capacity 
than any competitor. Other fea- 
tures of the equipment that are 
provided by castings include a cast 
oilpan which provides structural 
support for the engine and front 
end, a front motor support for 
strength and durability, and pintle 
hook or swinging drawbar. 
Although all models did not go 
into production until September, 
the firm had orders for tractors 
worth $1.5 million in June. The 
orders include 397 units for the 
Corps of Engineers and 275 units 


for a private industrial concern 





Cast oil pan supports engine. 


the design side 


the dollar side 





Both sides of Edco 
Dowmetal Bottom Boards 
tell a story 


Here are the structural and economic 
reasons why more and more foundrymen 
are using Edco Bottom Boards. 


1. The flask side of an Edco Bottom 
Board is grooved and vented; 
permits gas-escape, insures mold 
stability 

2. The opposite side is braced like a 
bridge. The entire board is made of 
light weight magnesium gives you 
strength without weight for safe, 
easy handling and long board life 


That's the Edco Design Story. Here’s 
the Dollar Story. 


1. Edco Boards pay for themselves 
One foundry switched to Edco and 
cut its yearly burning and breakage 
loss from 70% to 3%! A 5-year com 
parison check in another foundry 
showed that under identical condi- 
tions wooden boards had a “‘casualty”’ 
record of 7500 boards lost, as against 
a mere 12 for its Edco Boards. Scrap 
loss was 20% less 

2. Volume production of the most 
popular sizes makes your original 
investment your on/y investment 
Edco Boards cost less than you'd 
expect 


Write for your free copy of the New Facts 
File. There’s no obligation. 


CHRISTIANSEN 
CORPORATION 


210 S. Marion Street ° Oak Park 2, Illinois 


Phones: MA 6-7330 or EU 3-5050 





City-Zone-State 


| 

| Please send Facts File including list of 83 stond | 
| ord sizes available from stock. | 
| | 
| Nome | 
7 Company 
| Address | 
| | 
I | 
| ; 


CIRCLE NO. 158, PAGE 21-22 


October 1956 + 77 














IT’S UP TO 









CURRICULUM 


ROOM 
CAST METALS COURSE en 


205 












ENGLISH 3 







210 





PHYSICS 





CHEMISTRY 2 312 


SPEECH 2 107 


BR E COLLEGE 
ug 








Providing competent instruction and making sure a balanced curriculum 
was available to interested students . .. that was a basic objective of the 
Foundry Educational Foundation nine years ago. 





The accompanying chart shows how this objective has become a _ reality. 
The original seventeen courses involving cast metals have expanded to 105. 


We will continue this effort to raise our standards even higher . . . but only 
through you can this be accomplished. Your interest and encouragement 
and specific dollar support are needed. It’s up to you. 


FOUNDRY COURSES AVAILABLE 


To learn more about F.E.F. and its endeavors to help 
you to help the castings industry, write for our new 
booklet, “Let’s Look Ahead”’. 


You'll be glad you did. 


Foundry Educational Foundation 


1138 TERMINAL TOWER BUILDING e CLEVELAND 13, OHIO 








Space Contributed by MODERN CASTINGS as another service to the metal castings industry 
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~~ FEMA Meets in October 











Advance registrations indicate a 
record attendance at the 38th an- 
nual meeting of the Foundry 
Equipment Manufacturers Associa- 
tion to be held Oct. 18-20 at the 
Greenbrier Hotel, White Sulphur 
Springs, W. Va. 

Opening day activities will cen- 
ter on discussions of basic foundry 





W. Rex Jennings 


equipment, including blast clean- 
ing and tumbling, dust and fume 
control, flasks and accessories, fur- 
naces and accessories, material han- 
dling and molding and core mak- 
ing machines. 

Featured speaker will be W. Rex 
Jennings, foundry superintendent, 
John Deere Tractor Works, Water- 
loo, Iowa, whose topic will be 
“What the Foundry Industry Ex- 
pects of Equipment Manufactur- 
ers.” 

A president, vice president, three 
directors, executive secretary and 
treasurer will be elected. 





























TROT 








Top Qualit 


Castings 
with 


Top Quality 


FOUNDRY 
MATERIALS 


Use these Time-Tested 


Products for Best Results 


SAND 
Portage (Wis.) Silica 
Century Molding 

*Ottawa Blackhawk Silica 
Muskegon Lake Sand 
Tenn. & Ind. Molding 
Utica Crude Silica 
Green Lake Shell 

*Zircon Sand, Flour and Wash 
Berlin Core Sand 
Red Flint Annealing 
New Jersey Molding 
Gallia Red Molding 
Albany Molding 


BONDING CLAYS 
*Volclay, MX-80 (Granular) 
*and Panther Creek Bentonite 
*Goose Lake Fire Clay 
*Grundite Bonding Clay 


ABRASIVES 
*Tru-Steel Steel Shot 

Mallan’ Steel Shot and Grit 
*Malleabrasive Shot and Grit 
*Certified Shot and Grit 
*Blackhawk Sand Blast Sand 
*Super-Titan Nozzles 


REFRACTORIES & MISC. 


Cargan Cupola Gun Mix 
Firegan Ganister 
*Microsil Silica Flour 
Fluxing Limestone 
*Five Star Wood Flour 
*Sultron Foundry Flux 
Fluorspar—Lump & Gravel 


* Whse. Stocks carried 


CARPENTER 
BROTHERS 


INCORPORATED 
Main Office: 606 W. Wisconsin Ave 
MILWAUKEE 3, WIS 


Tel. BRoadway 6-0140 
BRANCH OFFICES 


ST. PAUL, 5 MUSKEGON 


1803 Princeton Ave. 1209 Moulton St. 
Tel. Midway 9-6312 Tel. 4-7248 





CIRCLE NO. 160, PAGE 21-22 


Mystery of the Chinese Pheasant 


Can you identify the foundry 
mark on the accompanying photo- 
graph? Chances are you'll have to 
be an expert on foreign castings 
to do it—or maybe even a collector 
of artwork. 

The foundry mark belongs to the 
handsome bronze Chinese pheasant 
whose photograph also accompa- 
nies this brief article. The pheasant 
is owned by Mrs. Louis Morrell of 
North Brunswick, N. J., who is 
trying to find out who cast it. Mrs. 
Morrell was referred to us by the 
New York Public Library. She says 
the name of the sculptor is very in- 
distinct but looks like “GE SRTZI” 
or “GE SATTZI” or something of 








SHAKE-OUT 
VIBRATORS 


for all 


foundry applications 





the sort. 
Anybody an expert on European 
bronze castings? 








Write for complete specifications and prices 
AIR OR ELECTRIC 
PORTABLE OR PERMANENT 


SILENT OR STANDARD 











Free Tear Sheets 
of all MODERN CASTINGS articles are available on request. Keep 
your magazine intact and pass it on for others to use. For free tear 
sheets, write to Editor, MODERN CASTINGS, Golf & Wolf Roads, Des 


Plaines, Ill. Please show company connection and your title on tear 


sheet request. 





VIBRATOR 


COMPANY 








2786 Clinton Ave. © Cleveland 13, Ohio 
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Change of pace is this pitcher from 
Harry W. Dietert Co., Detroit. Seems 
to throw a nice curve. Her name is 
Jacqueline Gira and she obviously 
bats 1.000 because she got herself 
selected Miss Detroit Street Rail- locn: foundry 
ways. When not looking pretty for 
pictures, Jacqueline is a secretary 


for the Harry W. Dietert firm. New 








A cheerful conference around the 
till was held by the committee for 
Wisconsin Chapter’s golf outing. 
Conferees are, left to right, Brad 
Booth, Don Gerlinger, and E. Sadek. 





BOB DE BROUX, MILWAUKEE CHAPLET & SUPPLY 


The St. Louis Management Group of 
Gray Iron Founder's Society drew : 
a sizable attendance for classroom 
instruction in foundry costs last 
spring (left photo) and will hold 
a second, advanced class this fall. 


The windup of a meeting of the 
directors of the Northeastern Ohio 
Chapter at the Tudor Arms Hotel, 
Cleveland, found past chairman j 
Lewis T. Crosby turning records 
and gavel over to his successor, 
the new chairman, Alex D. Barzcak 



















New officers for Northern California Chapter are, Off to Chicago go Mr. and Mrs. Bruce Ball who 
left to right, Fred A. Mainzer, Harold Hirsch, won weekend trip at Detroit Chapter outing. E. A. 
Harold Henderson, president, and Davis Taylor. Swensson presented the tickets for the chapter. 
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Continued from page 74 
for the period were $1.86. Company 
also reported removal of its engineer- 
ing facilities from Niagara Falls, N.Y., 
to Cambridge, Ohio. 


Ohio Ferro-Alloys is building a 
barge dock on the Ohio river adjacent 
to its Brilliant, Ohio, plant. Barge 
shipments can now be made to found- 
ries in Chicago, St. Louis, and other 
midwest locations. 


Corning Glass Co. . . has joined In- 
vestment Casting Institute. 


Hyster Co. . . has announced plans 
to open an assembly plant near Glas- 
gow, Scotland. Another recent de- 
velopment moved R. M. Ervin into 
management of the company’s Wash- 
ington, D. C.., office. 


Solvent Service Inc. industrial 
equipment cleaning and descaling 
service has acquired the accounts of 
the Lemont Chemical Co., Lemont, 
Ill. Solvent Service has headquarters 
in Painesville, Ohio. 


Wedgeplug Valve Co. . . affiliate of 
Stockholm Valves & Fittings will 
move from New Orleans to 4000 10th 
Ave. N., Birmingham 2, Ala. 


Arwood Precision Casting Corp. 
will now do finish-machining of fer- 
rous and non-ferrous castings at all 
its plants at Brooklyn, N.Y., Groton, 
Conn., Tilton, N.H., and Los Angeles, 
Calif. 


National Malleable and Steel Castings 
Co. . . earned $3.82 per share during 
the first six months of 1956 which 
compares with earnings of $1.95 dur- 
ing the same period in 1955. 


Rockwell Mfg. Co. . . will operate 
a 180,000 sq ft valve manufacturing 
plant at Kearney, Nebraska. 


Archer-Daniels-Midland Co. . . earned 
$3.60 per share for its fiscal year 
ending June 30 which compares with 
earnings of $3.49 in 1955. 


Battelle Memorial Institute . . has 
been licensed by the AEC to operate 
a research reactor. The reactor will 
be constructed for Battelle by Ameri- 
can Machine and Foundry Co. 


Colorado Fuel and Iron Corp. . . has 
moved its Philadelphia district ware- 
house and sales office to 225 West 
Erie Ave. 


Conco Eng. Works . . has appointed 
Burgess Sales Co., as New York dis- 
tributor for its cranes and hoists. 











PLASTIC 


ye ay 


For fast, safe and economical repairing of the fire clay 
lining in the cupola-well, HELSPOT plastic may be 
easily installed over the spalled and eroded surface; 
simply ram HELSPOT in the “dished-out” area. It is easy 
to handle and install. Its “lubricating” qualities mini- 
mize the formation of slag .and promote free flowing 
of the metal. Test HELSPOT by using it on your next 
repair job... let it prove its performance. 

HELSPOT plastic is packed in 100-lb. waterproof car- 
tons. It is conveniently sliced for ease of handling. 


For quick repairs 
of ladle-linings, 
runners and 
spouts, rely on 
HELSPOT plastic. 


NG ASSISTANCE 
by Our Specialists 


ENGINEER! 





is Available - - 










BRICK 


For Linings 


HELSPOT brick, with a graphite base and high refrac- 
toriness are ideal for lining the cupola-well below the 
tuyeres. In many installations they are credited with 
giving many times the life obtained from brick and 
clay combinations. Maintenance problems are reduced, 
doors drop more freely; a marked saving in labor 
drudgery is noted. Production is increased, operation 
is more economical and ‘purity 
of metal is increased. 


HELSPOT BRICK are available in 
standard 9-inch series shapes 
and 9x6x4 cupola block sizes 





7 _ li = 
TAP OUT 
BLOCKS | 
AVAILABLE 














Write or Call US «+: 
No Obligation. 
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These Are the Metal Abrasives 
That Made Blast-Cleaning History 


NOW IN 50-LB. 


Double Burlap 





Since 1886 Pittsburgh Crushed Steel Company has led 
the metal abrasives industry in product research and 
improved manufacturing methods to produce better 
metal abrasives for blast-cleaning. 


SAMSON SHOT AND ANGULAR GRIT are the original 
chilled iron metal abrasives that led in the conversion 
from sand to metal abrasives for blast-cleaning at the 
turn of the century — accepted today as the best of 
their kind. 

MALLEABRASIVE is the original patented malleablized 
type of metal abrasive of greater toughness and longer 
life, whose development sparked efforts of all other 
metal abrasive manufacturers to equal it. 


TRU-STEEL SHOT is the original super-tough, heat-treated 
and drawn steel shot of tool steel quality — since 1948 
the pace setter in production of the all-steel type of 
shot. 


PITTSBURGH CRUSHED STEEL COMPANY 
Arsenal Sta. Pittsburgh (1), Pa. 
Subsidiaries: 


Globe Steel Abrasive Co., Mansfield, Ohio 
Steel Shot Producers, Butler, Pa. 
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Materials handling and power trans- 
mitting machinery catalog, No. 2653, 
44 pages, covers research facilities, 
standard products and engineered 
equipment, major industries served, 
technical literature and other subjects. 
Link-Belt Company. 
CIRCLE NO. 61, PAGE 21-22 


Nickel alloy booklet, 16-pages, con- 
tains information on wrought and cast 
high-nickel alloys used at low temper- 
atures. Data cover only materials in 
current use. The International Nickel 
Company. 

CIRCLE NO. 62, PAGE 21-22 


Spectroscopic electrodes and powders 
are listed in 16-page catalog A-4004. 
Actual size photos and dimensioned 
drawings show types of preformed 
electrodes. Each has a brief discussion. 
National Carbon Company. 

CIRCLE NO. 63, PAGE 21-22 


High refractory core and mold coat- 
ings, core oils and other sand con- 
ditioners are discussed in Bulletin 56- 
2, six pages in color with photographs 
and charts. Thiem Products, Inc. 
CIRCLE NO. 64, PAGE 21-22 


High-temperatures alloy, R-235, is 
discussed in booklet F30052, 12 pages 
describing the wrought, nickel-base, 
aluminum- and titanium-bearing pre- 
cipitation-hardening alloy which is 
produced by vacuum melting. Haynes 
Stellite Company, Div of Union Car- 
bide and Carbon Corp. 
CIRCLE NO. 65, PAGE 21-22 


Control valves, air and hydraulic, are 
described in six-page bulletin No. 561. 
Features are patented spaced design 
and shock resistant solenoid mounting. 
Rated at 600 cpm at pressure from 40 
to 150 psi on continuous operation. 
C. B. Hunt & Son, Inc. 
CIRCLE NO. 66, PAGE 21-22 


Dihedral couplings, standard, mill 
motor and floating shaft are covered 
in eight-page catalog No. 62. Com- 
plete working data given on sizes, 





capacities and dimensions of Series 
D-100 couplings. Ajax Flexible Coup- 
ling Co. 
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Fork lift truck operator's manual 
covers basic specifications, construc- 
tion, operating instructions, safety tips 
and proper handling techniques. Tow- 
motor Corporation. 

CIRCLE NO. 68, PAGE 21-22 


Melting furnace accessories catalog 
No. 601 contains eight-colored pages 
with pictures, diagrams, ratings and 
dimensions. Lindberg-Fisher Div 
Lindberg Engineering Co. 

CIRCLE NO. 69, PAGE 21-22 


Foundry coke, “Empire” brand _ is 
covered in four-page, colored-folder. 
Pictures show plant and various oper- 
ations. DeBardeleben Coal Corpora- 
tion. 

CIRCLE NO. 70, PAGE 21-22 


Slinger operation, specifications appli- 
cations and adaptations are covered in 
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Bulletin 320. Brochure has more than 
100 photographs. Beardsley & Piper 
Div Pettibone Mulliken Corp. 

CIRCLE NO. 71, PAGE 21-22 


Appliance grinding and polishing with 
abrasives is covered in 10-page book- 
let. It covers cases on pre-finishing, 
weld grinding and blending, remov- 
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ing imperfections and polishing and 
finishing. Minnesota Mining and Man- 
ufacturing Co. 
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Overhead materials handling system is 
contained in booklet 2008-M. In- 
cluded are principal components, 
formulas and figures for comparing 
various track sections. Cleveland 
Tramrail Div The Cleveland Crane ¢& 
Engineering Co. 
CIRCLE NO. 73, PAGE 21-22 


Flangeway crossing guard, the Guard- 
master, is described in four-page 
folder. It is designed for smooth cross- 
ings on rail installations on concrete, 
asphalt or crossing planks. Kasle Steel 
Corporation. 
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Pallet-type steel boxes which set up 
or fold flat in less than 20 sec are the 
subject of eight-page booklet No. 
1275-A which contains pictures of set 
up and manufacture. Hamlin Metal 
Products Co. 

CIRCLE NO. 75, PAGE 21-22 


Grinding wheel folder “Your Key to 
Better Abrasives” features pictures of 
testing operations for production con- 
trol. Keystone Abrasive Wheel Co. 
CIRCLE NO. 76, PAGE 21-22 


Radiation pyrometer paper reprint of 
eight pages was delivered at A.I.E.E. 
general meeting. Two new pyrometers 
are covered. Servo Corporation of 
America. 

CIRCLE NO. 77, PAGE 21-22 


Elastic modulus characteristics of 
Meehanite metal are contained in a 
four-page summary of transverse tests. 
The study involved two types of this 
metal. Greenlee Foundry Company. 
CIRCLE NO. 78, PAGE 21-22 


Vacuum equipment such as cleaners, 
separators, dumps and shakers are 
carried in Bulletin 155B. It is well 
illustrated with charts, diagrams and 
specifications. The Spencer Turbine 
Company. 
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Non-metallic pipe, Koroseal, its prop- 
erties, installations, applications and 
specifications are reviewed in an eight- 
page bulletin No. 10050. One page is 
devoted to chemicals commonly han- 
dled. B. F. Goodrich. 

CIRCLE NO, 80, PAGE 21-22 


Induction heating equipment is 
covered in 50-page booklet. Covers 
brazing and soldering applications, 
induction hardening, hot forming, 





Materials Handling 
. 


Automation 


Survey of Facilities 


AUTOMATION, SEMI-AUTOMATION, 


MECHANIZATION 
are a ‘‘must’’ 


for profitable operation today of the 
Production and Production Jobbing Foundry 


This model is a proposed modernization of an existing brass foundry. Operations 
are automated, semi-automated, and mechanized to a high degree to insure 
maximum productivity per man hour, with total production up to 12,000 tons of 
castings per year with a balanced 2-shift operation. 

A reduction of approximately 55% is anticipated in man hours per ton of good 
castings, from new materials to finished castings ready for the machine shop. Work- 
ing conditions are to be improved and more efficient controls of melting, sand, 
pouring, cores, and other variables should permit high quality castings with a 
minimum of scrap. 

This program resulted from a survey of Knight Engineers with client personnel to 
determine, for this problem, the most modern technological improvements and new 
materials, methods, and controls that could be economically justified. Knight En- 
gineers have made hundreds of surveys in all types, classes, and sizes of foundries 
to assist their clients to reduce costs, improve quality, working conditions, and 
financial return to workers, management, and owners. 


Write for Knight Bulletin No 101, “Professional Foundry Engineering.’’ 


- Lester B. Knight & Associates, Inc. 











Management, Industrial and Aichitectural € ngineers 
MEMBER OF THE ASSOCIATION OF CONSULTING MANAGEMENT ENGINEERS, INC. 
549 W. Randolph St., Chicago 6, Il. 

917 Fifteenth St., N.W., Washington, D.C. 

New York Office—Lester B. Knight & Associates, 375 Fifth Ave., New York City 16 
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shrink fitting and other uses. Illus- 
trated with photos, charts, drawings 
ind cutaways. Induction Heating Cor- 
poration 

CIRCLE NO. 81, PAGE 21-22 


Automatic control “Fireye,” programs 
yperating sequence of fully automat 
rotary register oil and gas burners 
described in Bulletin CP-32, 11 pag- 
es. Combustion Control Div., Elec- 
tronics Corp. of America. 
CIRCLE NO. 82, PAGE 21-22 


Flexible coupling selection chart, No. 
CM 41-45, 17 by 22 in. may be hung 
from wall. Horizontal headings in- 
clude three coupling types with bore 
diameter range and vertical headings 
are for N.E.M.A. frame numbers and 
shaft sizes. Morse Chain Company. 
CIRCLE NO. 83, PAGE 21-22 


Heat exchanger with self-contained 
system is presented in Bulletin 132, 
four pages with illustrations and prod- 
uct photos. The problem of water 
supply and disposal is claimed to have 
been alleviated. Niagara Blower Co. 
CIRCLE NO. 84, PAGE 21-22 


Flurocarbon products, from plastic 
resins to acids and dielelectric fluids 
are covered in eight-page brochure 
which details types and grades avail- 
able and suggested uses. The M. W. 
Kellogg Company. 
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Diesel powered crawler tractor, the 
HD-11, featured in 16-page two-color 
catalog (MS-1100). Also included are 
specifications and two-page spread on 
line of optional equipment. Allis-Chal- 
mers Manufacturing Company. 
CIRCLE NO. 86, PAGE 21-22 


Bendable tubing for electric conduit, 
air handling and protective coverings 
is explained in bulletin 61, three-pages 
of pictures, descriptions and specifi- 
cations. Size range from % to 2 in. i.d. 
The Flexaust Company. 

CIRCLE NO. 87, PAGE 21-22 





dry sand molds and cores is described 
in four-page folder. It has baking 


range from 400 to 700 F and is said to | 


set faster than pitch. Whitehead 
Brothers Company 
CIRCLE NO. 88, PAGE 21-22 


Industrial chemicals featuring the en- 
tire line are contained in 20-page 


booklet AD-742-456 which lists char- | 
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Resin binder, Duo Resin, designed for | 


A New Foundry Service by... 





« COAT YOUR OWN SAND 
e NOT A PILOT PLANT 
¢ USE SAND TESTED IN PRODUCTION 


« CAPACITY FOR 600—1200 Ibs. 
COATED SAND PER HOUR 


¢ YOU DETERMINE TEST CONDITIONS 
USE RESIN OF YOUR CHOICE 
WRITE FOR ARRANGEMENTS 


Laboratory at 32 N. Clinton St. 


Would you be willing to devote one half day of your 
time if that time could be spent in supervising con- 
trolled, production scale tests on resin coating your 
sand? Many Foundrymen have profited handsomely 
from experience gained in working with the National 
SHELL-MULL. 


That’s why the services of this simple, practical 
and standardized equipment are now being offered 
at no charge to anyone interested in increased hourly 
production and positive control over coated sand. 
The unit on the opposite page is part of National’s 
New SHELL-MULL Performance Laboratory. It’s 
not a Pilot Plant. The equipment is capable of pro- 
ducing 800 to 1200 lbs. of uniformly controlled, 
coated sand per hour. We can’t bring it to you— 
but arrangements for production size tests made with 
your own sand, a resin of your choice and under 
your supervision, are now being accepted. 

Results of these tests can be invaluable to you 
towards the more efficient production of coated sands. 
They will prove too, under conditions set by you, 
that the National SHELL-MULL will provide high 
production of better and more uniformly coated sand 
at lower operating costs (including resin usage) than 
any equipment offered for similar use. 


Write today for details. 






NATIONAL 
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630 MACHINERY HALL BLDG., CHICAGO 6, ILLINOIS 


MANUFACTURERS OF SIMPSON MIX-MULLERS 
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View of SHELL-MULL equipment in National 
Performance Laboratory. From right to left: 
24” x 48” vibrating screen, National Ele- 
vayor’, Porto-Muller Mixer equipped with 
hood and exhaust; Heater, National Hydro- 
Filter. Unit handles 800 to 1200 Ibs. of 
coated sand per hour. 
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acteristics, grades, containers, Organic, 
inorganic and specialty products are 
outlined. Olin Mathieson Chemical 
Corporation. 
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Welding helmets made of plastic-im 
pregnated glass fiber comprise the “S” 
line and catalogued in Bulletin 0303-4, 
colored-pages. Mine Safety Appliances 
Co 
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Mobile crane, model KE, which can 
handle up to 10,000 Ib is described 
in four-page bulletin 1450, features 
pictures and cutaways. Hyster Co. 
CIRCLE NO. 91, PAGE 21-22 


Underhung bridge crane, assembled 


| from kit, catalog 64, supports to 2000 


Ib and spans up to 25 ft. May be 


| used with chain block or electric hoist 


Shaw-Box Crane & Hoist Div. of 
Manning, Maxwell & Moore, Inc 
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Nickel alloy case history booklet, “Cast 
to Outlast” consists of 16 pages which 
include properties, alloys available, 
range of forms, specification data and 
notes on joining and machining. The 
International Nickel Co. 
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American standards, how they are na 
tionally accepted and approved is 
described in i 19-page booklet 
American Standards Association 
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Sander and grinder catalog, No. 56-1, 
contains complete line ot disc sanders 
and grinders. Illustrated in two-colors 
with specifications and photos. Max 
Manufacturing Co 


© 
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Three new lift trucks and crane, pneu 
matic tired, are covered in catalog No 
1487, 11-pages. Other numbers in line 
are featured with capacities from 1000 
to 30,000 Ib. Hyster Company 


7 9090 
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Vacuum conveying equipment for han 
dling bulk material ered in Bul 
let % Vacu-Ve mive { to 
10,000 Ib per hr and 150 feet verti 
call ind 200 feet } tall \ 

Blast Ce ln 
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Diesel powered t t HD-6C 

covered in two ) ‘ rt ( ita 
log MS-LIOL. In , 
tion na list } 






23% ABRASIVE 
COST SAVINGS 
ON STEEL CASTINGS 





Wheelabrator 
Steel Shot 
cost 


Malleable 


abrasive 









STEEL SHOT 


cuts abrasive costs 
up to 23% 
for Crucible Steel Castings Co. 





Wheelabrator Steel Shot proved most economical cleaning 
steel castings at Crucible Steel Castings Co.! Tests made in a 
3-wheel Wheelabrator Monorail Cabinet showed these results: 
In 322 hours, the 3 wheels consumed over 19,000 Ibs. of malle- 
able abrasive, for an abrasive cost averaging $1.578 per wheel 
hour for each wheel. In 202 hours, the machine used approxi- 
mately 6,800 Ibs. of Wheelabrator Steel Shot for an average 
abrasive cost of $1.215 per hour for each wheel. This means 
savings of $.363 per hour for each wheel. The Milwaukee 
steel foundry operates 10 wheels a total of 100 hours each 
day, so daily abrasive cost savings add up to approximately 
$36.30 — or about $8,000 annually. You, too, can save with 
Wheelabrator Steel Shot, the low-cost answer to cleaning 
problems. 


For additional information on Wheelabrator 


Stee! Shot, send today for Bulletin 89-C. 





WHEELABRATOR 


CORPORA TI OR 


630 S. Byrkit Street, Mishawaka, Indiana 
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WHEELABRATOR® 





matched attachments and the shovel 
hydraulic system. Allis-Chalmers Man- 
ufacturing Co. 
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Barrel finishing methods and materials 
are covered in “Precision Barre] Fin- 
ishing”. Six pages also include deburr- 
ing, descaling and burnishing. Oakite 
Products, Inc. 
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Oxy-acetylene welding and cutting 
equipment including safety devices is 
contained in Catalog 150, revised in 
1956. The complete line is covered. 
Modern Engineering Co. 
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Heavy duty mill bearings are featured 
in Book 2665. Eight-pages include the 
complete line from 2%¢ to 11 in. and 
dimension and rating data. Link-Belt 
Company. 
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More Than One Answer 


High phosphorous and high tem- 
peratures have always been the 
foundryman’s answer to a fluid cast 
iron, but recent research has shown 
that similar fluidity can be attained 
chemically by close control of the 
total carbons and the silicon con- 
tent. The findings were reported 
recently by E. R. Evans of the 
British Cast Iron Research Associa- 
tion. 

High phosphorous does allow the 
running of thinner section, but only 
because it reduces the freezing 
temperature of the iron. Increasing 
the silicon or carbon content in a 
low phosphorous iron will result 
in a similar free running metal be- 
cause they also lower the freezing 
temperature. Other elements such 
as manganese, sulphur, chromium, 
copper, and nickel have little effect 
on fluidity. 

Oxidized metal caused by bridg- 
ing, over-blowing, or low coke beds 
has often been blamed for misruns 
due to increased fluidity, but ex- 
periments prove that these effects 
merely cause lower pouring tem- 
peratures which is responsible for 
the scrap. 

Good gating is of major import- 
ance in the preventing of misruns, 
but when they do occur in a proven 
mold, check your chemistry and 
temperature of the iron. JZ. 











MAKE THE 
DIFFERENCE 


STEELETTS IMPROVE 

APPEARANCE, CUT COSTS 
» IN NON-FERROUS FINISH- 
© ING FOR THESE REASONS : 


UNIFORM ETCHING 
Steeletts resistance to breakdown 
provides a more uniform etch. 


LONGER LIFE 
Steeletts are a high-carbon electric 
furnace steel grit, especially-heat 
treated to remain full size far 
longer. 


REDUCED ABRASIVE CONSUMPTION 
Due to their breakdown resistance, 
Steeletts remain effective through 
many more blast cycles. 
FAST CLEANING 
Because of Steeletts hardness, they 
give faster cleaning and permit 
quick, easy etching of all surfaces. 
LESS EQUIPMENT MAINTENANCE 
Steeletts eliminate sharp fracture 


edges, reduce wear and mainte- 
nance of blades and liners. 


FOR COMPLETE INFORMATION ON STEELETTS, WRITE 
TODAY FOR BULLETIN No. 901-D. 


630 South Byrkit St., Mishawaka, Ind. 
CIRCLE NO. 165, PAGE 21-22 
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review 


Metvin Norp 
Patent Attorney 


One-Piece Shell Molds 


U. S. 2,736,077, issued February 
28, 1956 to Kenneth M. Bartlett and 
assigned to-Thompson Products, Inc., 
describes process for making one- 
piece shell molds with no parting 
lines. 

A pattern of the article to be re- 
produced is first made from a mix- 
ture of sodium and potassium nitrite. 
The pattern is then coated with a 
dry mixture of sand and thermoset- 
ting resin binder and heated to a 
temperature sufficient to cause set- 


Adjuvant 


Powder Tube 








ting of the resin binder. The pattern 
is then dissolved out of the set coat- 
ing with water. 

Alternatively, the pattern may be 
made of an alloy having a melting 
point between the bonding temper- 
ature and the setting temperature of 
the binder, e.g. a _ lead-tin alloy. 
Thus, as the coated pattern is heat- 
ed to cure the resin, the pattern 
melts out, leaving a one-piece cured 


shell. 


Washing Ferrous Castings 


U. S. 2,735,796, issued February 
21, 1956 to Dewitt T. Kelley, Roger 
S. Babcock and Edward M. Holub, 
assigned to Union Carbide & Carbon 
Corp., provides a method for the 
thermochemical cleaning of ferrous 
metal castings which not only re- 
moves sand trapped or cast in the 
surfaces but also removes metal pro- 
jections or imperfections from the 
castings. 

Drawing below shows method. The 
process consists of applying at an 
acute angle against the surface to 
be washed a round, gouging-velocity 
stream 36 of oxygen which is sur- 
rounded by flames 44 extending in 
the same direction as the oxygen 









50 


Blowpipe 
Side-to- Side 
Motion 


Air-borne iron powder burns in oxygen stream to wash castings clean. 


stream, simultaneously applying 
against the surface at a greater angle 
a flat stream of air-borne iron pow- 
der, and swinging the blowpipe head 
30 from side to side and forward. 
The resulting thermochemical reac- 
tion with the material of the work, 
W, cleans the surface by removing 
incrustations and other foreign mat 
ter from it. 


Sand Condition 


U. S. 2,735,662, issued February 
21, 1956 to Algot A. Wickland, pro 
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Engineered to Cost 


Much Longer! 


Our special slotted panel construction 
cuts heat losses yet is more rugged 
structurally and gives years more peak 
operating efficiency. Consult our engi- 
neers now for details on any type or i 


size of industrial oven—for any purpose. 
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vides apparatus for blending sand 
for molding purposes with a film of 
moist clay or bond in a manner 
which simulates the results obtained 
by hand shoveling. 

Three paddle mixers are assem- 
bled one above the other, with pro- 
vision for convenient and ready ac 
cess to all moving parts for cleaning, 
repair, or replacement. This is ac- 
complished by providing removable 
mixing paddles and a hinged panel 
extending the full length of the hous 
ing for inspection and cleaning and 
for the replacement of worn-out pad 


dles. 


mayer 


more Efficient, 


Less 














(above) Car type mold drying over 
installed at Centre Foundry, Wheeling, 


West Virginia 


(left) Rack type Recirculating Gas-Oil 
Fired Core Ovens at Golden Foundry, 


Columbus, Indiana. 


Write for Bulletin 53-CM 


- carl mayer- 
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SIZED TO FIT 
YOUR CUPOLA 


You can choose from 5 sizes when you 
specify Semet-Solvay Foundry Coke. Each 
is the best you can buy—uniform in analy- 
sis, sturdy and blocky in structure. Call your 
Semet-Solvay man today. 


CIRCLE NO. 174, PAGE 21-22 








VIBRON BANTAM RAMMER 
The Best Investment 
any Foundry Can Make! 
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afs chapter meetings 


OCTOBER 


1 . . Metropolitan . . Essex House Hotel, 
Newark, N.J. Ralph L. Lee, Lee Hobby 
Foundry, Birmingham, Mich., and ap- 
pearing under the auspices of General 
Motors Corp., will speak. 


1 . . Central Indiana . . Turners Anthen- 
aeum, Indianapolis. Garnet P. Phillins, 
general supervisor, foundry research, In- 
ternational Harvester Co., Chicago, “Wa- 
ter Cooled Cupola Operation.” 


2 .. Rochester . . Hotel Seneca, Ro- 
chester. M. J. Kellner, foundry super- 
intendent, Westinghouse Electric Corp., 
Trafford, Pa., “A Practical Approach to 
a Profitable Foundry.” 


3... Toledo . . Heather Downs Country 
Club, Toledo. William J. White, eastern 
district sales manager, Shalco Engineer- 
ing Corp., “Shell Molding.” 


5 .. Corn Belt . . Rome Hotel, Omaha, 
Neb. William J. White, eastern district 
sales manager, Shalco Eng. Corp., “Shell 
Molding and Shell Cores.” 


5. . Mo-Kan . . Fairfax Airport, Kansas 
City, Kan. D. L. LaVelle, Kaiser Alumi- 
num Co., “Major Aluminum Problems 
and Their Solutions.” 


8 . . Timberline . . Oxford Hotel, Den- 
ver. William J. White, eastern district 
sales manager, Shalco Eng. Corp., “Shell 
Molding.” 


8 . . Michiana-. . Whitcomb Hotel, St. 
Joseph, Mich. Ray Olson, vice-president, 
Southern Precision Pattern Works, Inc., 
“Shell Molding and Shell Molding Pat- 
tern Equipment.” 


11 . . Northeastern Ohio . . Tudor Arms 
Hotel, Cleveland. Wm. Hambley, service 
engineer and foundry consultant, Chas. 
A. Krause Milling Co., “Casting Defects.” 


12 . . Eastern Canada . . Sheraton Mount 
Royal Hotel, Montreal. Herbert J. Weber, 
director safety, hygiene and air pollution 
control, AFS, “A Word of Things to 
Come in Safety and Air Pollution.” 


12 . . Mid-South . . Claridge Hotel, 
Memphis. George E. Miller, San Blo Div., 
Federal Foundry Supply Co., “Core 
Blowing & Mold Blowing.” 


12 . . Ontario . . Royal York Hotel, 
Toronto. Group meetings: Gray Iron, R. 
Schneidewind, Prof. of Met. Eng., Univ. 
of Mich., “Injection Carburizing and De- 
sulphurizing of Gray Iron;” Malleable, 
A. H. Karpicke, Chief Metallurgist, Sagi- 
naw Malleable Iron Plant, General Motors 
Corp., Saginaw, Mich., “Pearlitic Malle- 
able;” Non-ferrous, Dr. Weingard, Univ. 
of Toronto, “Nucleation of Bronze Cast- 
ings. 


12 . . Tri-State . . Wilder's Restaurant, 
Joplin, Missouri. Clifford E. Wenninger, 


| 
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After more than 500,000 tons 


“The Ringlift has helped us more than 
any other piece of equipment we have 
ever purchased,” says General Manager 
of this leading Midwestern gray iron 
jobbing foundry. 


This very hot, hard, lumpy sand is prepared, 
tempered and cooled by the Ringlift without 
prior addition of water. The sand is mixed, 
screened, magnetically cleaned, thoroughly 
aerated and cooled. 


This foundry also uses the Ringlift daily to 
prepare several tons of thoroughly aerated 
facing sand. 


Larger windrows than that above, even large 
piles, can be handled easily with the Ringlift 
Hidden castings in the sand cannot damage it. 
No shearpins to replace. 


You, too, can benefit by preparing your sand 
properly, right on the floor where it will be 
used. Investigate Ringlift today. 


STATES ENGINEERING 


CORPORATION 
922 W. Berry St., Ft. Wayne, Ind. 
CIRCLE NO. 172, PAGE 21-22 


New OLIVER 
Spindle Sander 








Heavy duty Spindle rotates and 
oscillates to sand edges of scroll 
work on patterns 


This sander smooths difficult work easily 
and accurately. Its l-inch spindle rotates 
at 1800 r.p.m. and oscillates 1%” with 56 
strokes a minute. Spindle tilts up to 45° 
toward operator, 5° away from him. 
Takes drum 2”, 4”, 6” diameter, 9” long. 
Spindle adjustable vertically to permit 
full use of sanding area. Write for Bul- 
letin 381. 


OLIVER MACHINERY COMPANY 
GRAND RAPIDS 2, MICH. 
CIRCLE NO. 173, PAGE 21-22 
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M. HOLTZMAN 
METAL CO. 


SMELTERS AND REFINERS 
SINCE 1900 


SS SSS 


HOLMCO 


SSS SS 


GUARANTEED Brass, Bronze and 
ALUMINUM INGOT to your specifica- 
tions IMPROVED WITH FACTOR “X”"! 


\ Send us a sample order! If you want to 
\ improve the quality of your finished 
products at no additional cost... let us 
show you what HOLMCO ingot, im- 
proved with Factor ‘'X’’ can mean to you! 


5223 McKISSOCK AVE., ST. LOUIS, MO 
CHestnut 1-3820 
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QUALITY UP—COST DOWN—through 


“STATISTICAL 
QUALITY CONTROL 
FOR FOUNDRIES” 





Modern industry, built upon mass-production methods, has con- 
stantly searched for a system of quality control which is rapid, 

ical, and capable of maintaining certain standards of quali- 
ty. The purpose of quality control is to aid in IMPROVING QUALI- 
TY, LOWERING COSTS, and MAKING SUPERVISION EASIER. 





Chapter headings include: 

* Sand Control Applications 

* Melting Practice 

Quality Control Applications in the Coreroom 
Applications in Molding Practice 


Pouring Practice 
Installing the Quality Control System & Training Personnel 


Calculations Involved in Quality Control 


Acceptance Sampling 


128 pp. 66 figures 15 tables 
Member Price $4.50 Non-Member Price $6.75 


O.K. Send me a copy of “Statistical Quality Control.” 
| enclose $_____ to cover. 
[] Please send invoice. 


ID iiecniiciipginiiiineientnintitanines : en a iaoctisecd igi 








Mail to: Book Dept., American Foundrymen’s Society, 
Golf & Wolf Roads, Des Plaines, Ill. 














Hydro-Blast Corp., Franklin Park, Iil., 


“Digging Into Sand Fundamentals.” SCHNEIBLE 


12 . . Philadelphia . . Engineers Club, | 
Philadelphia. William B. Coleman Lec- | 
ture, Ralph L. Lee, Lee Hobby Foundry, | 
Birmingham, Mich., and appearing under 
the auspices of General Motors Corp., 
“Leadership And What It Takes.” 







Ventilation in 


your foundry 










17 . . Central Michigan . . Hart Hotel, 
Battle Creek, Mich. Wm. A. Hambley, 
service engineer and foundry consultant, 
Chas. A. Krause Milling Co., “Scrap— 
Whose Responsibility?” 


a tough 






nut to 


19 . . Birmingham Tutwiler Hotel. crack? 


C. E. Wenninger, technical director, Hy 
dro Blast Corp., “Digging Into Sand 
Fundamentals.” 


19-20 . . New England and Connecticut 
. . Massachusetts Institute of Technology, 
Cambridge, Mass. New England Region- 
al Foundry Conference. 


25-26 . . Central Indiana, Michiana, Pur- 
due . . Purdue University, Lafayette, Ind 
Purdue Metal Casting Conference. 







26 . . Chesapeake Engineers Club, Not if you 
Baltimore, Md. M. C. McFadden, Jr., 
International Nickel Co. “Ductile Iron, 
Melting and Machining Properties.” 


specify Schneible 


NOVEMBER 


You can place your problem in the hands of Schneible 
engineers with perfect confidence. More than twenty years 
of experience in foundry ventilation applications go into 
the recommendation of each piece of equipment for your 
operation. 

There is a Schneible Hood for every need, and the 
patented features of this equipment have saved foundry- 
men many, many thousands of dollars through the years 

Schneible Uni-Flo Fractionating Hoods allow you to 
cut in half the amount of air vented to the dust collector, 
making your initial equipment investment much smaller 

Schneible Uni-Flo Compensating Hoods maintain a 
nicely adjusted balance of air in your plant, making 
better working conditions in all seasons 

All of the Schneible Hoods; shakeout, pouring, mold 
conveyor, casting cooling, etc., are designed for top 
efficiency and economy 

Write today for our BVB Bulletin and #450 Foundry 
Hood Bulletin. You will be pleased with the flexibility 
of Schneible Hoods 


7 .. Toledo . . Heather Downs Country 
Club, Toledo. C. A. Sanders, vice-presi- 
dent, American Colloid Co., Chicago, 
“Casting Finish, Tolerance and Precision 
of Sand Castings.” 


8 . . Northeastern Ohio . . Tudor Arms 
Hotel, Cleveland. J]. A. Mueller, manager, 
grinding laboratory, bonded abrasives di 
vision, The Carborundum Co., “Save on 
Snagging and Cut-Off.” 


8-9 . . Eastern Canada, Ontario . . Mt 
Royal Hotel, Montreal. All-Canadian Re- 
gional Foundry Conference 


9 . . Philadelphia Engineers Club, 
Philadelphia. Howard Wilder, assistant 
manager, sales division, Vanadium Corp. 
of America, “Cupola Practice.” 


12 . . Timberline . . Oxford Hotel, Den 

ver. Frank Scaggs, Oklahoma Steel Cast- ; 
ings Co., “COz2 Process.” y FIB 
16 . . Birmingham Tutwiler Hotel. SCHN LE 
Ferrous section: D Section meetings: fer- 
rous, D. E. Krause, technical director, 
Gray Iron Research Institute, “Elements 
of Good Foundry Metallurgy;” non-fer- 
ous section, B. N. Ames, president, Co- 
lumbian Bronze Corp., “Metallurgy in 
the Brass Foundry.” 





Claude B. Schneible Company 
P.O. Box 81, North End Station 
Detroit 2, Michigan « Phone TRinity 5-€212 










21 . . Central Michigan . . Hart Hotel, “a 
Battle Creek. Roy Carver, president, Car ee ¥ 
ver Products Co., “COz Process.” a = 
Company _ = 
29-30 . . Central Michigan, Detroit, Sag- Adéress___ 


inaw Valley, Michigan State University, 
University of Michigan . . University of 
Michigan, Ann Arbor. Michigan Regional 
Foundry Conference. 






City === = 





SERVING FOUNDRYMEN THE WORLD OVER 
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Future foundrymen show their skill at operating 
a jolt-squeeze molding machine in school shop. 











Iron and crucible metal castings are typical of 
the work produced in the Benson Tech foundry lab. 


modern castings 





Bata Foundrymen 
in POR’ 


Br WALKINS ee ACRE Me, Electric Steel Foundry Co., Portland 
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Teenagers with skillful and well-trained hands 
created the patterns in this extensive display. 





Spectators are: Birger Arnbom, Dave Emsley, Bob 
Burns, Phil Laugen, Fred Menzel, Harry Czyzewski. 





Football games and pep rallies 

have ushered in the new school 
year and for 1600 fortunate young 
men it has meant the resumption 
of technical studies at Portland, 
Oregon’s Polytechnic School. 

These students are fortunate to 
have the opportunity to attend one 
of the finest technical schools in 
the U. S. and the only school of 
its type west of Chicago. Benson 
Polytechnic School, in addition to 
specialized training in many trades, 
offers a pre-engineering course 
where the shop courses often re- 
quired of college engineering stu- 
dents—machine shop, welding, 
patternmaking and foundry—are 
offered. These courses are then 
waived in college. 

Benson, established in 1908 as 
the Portland School of Trades, 
bears the name of a Portland pi- 
oneer, Simon Benson, who donat- 
ed $100,000 to help erect the 
school on its present site. Benson 
draws its student population—1600 
students, all boys—on a city wide 
basis. Each student is given the 
best technical training possible 
while receiving instruction in the 
usual academic subjects. Benson is 
fully accredited and graduates are 
eligible to continue their education 
in engineering and other fields. 

The school serves three types of 
students: 1. Boys intending to go 
on to college. 2. Boys who do not 
intend to go to college and want 
to learn a trade. 3. Boys who are 
not certain about their future but 
who are interested in furthering 
their knowledge and skill. 

Dr. Leon P. Minear, former pres- 
ident of Stockton Junior College 
in California, heads a faculty of 
60. Birger Arnbom is patternmak- 
er instructor and chairman of the 
placement committee. Harvey 
Summers is teaching foundry sub- 
jects. Mr. Summers attended the 
seminar for foundry instructors at 
the Kellogg Center in East Lan- 
sing, Michigan, under auspices of 
Oregon Chapter, AFS. 

Pictures of the foundry opera- 
tion were taken during the school’s 
spring open house. Over 10,000 
people paid fifty cents each for 
a guided tour of the school. The 
money will be used by students 
to finance extra-curricular projects. 

How many other cities can show 
$5,000 worth of such interest? 
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MURPHY TRIUMPH AA 
SEPARATOR-FILTER 
Sizes: %, % %, %: 
Weight 30 Ibs ; Pressures: 

0 to 125 psi; 
Price: $81.65 ea; Desic- 
cant refills $1.00 ea. 





After precooling and separating compressed air, this 
small unit, placed close to the point of use will 
finish the job of removing last traces of impurities. 
Where very particular work demands dry air com- 
pletely free from any trace of oil or vapors Murphy 
Triumph AA is the answer. 


AFTERCOOLERS FOR 10 CFM TO 
10,000 CFM—SEPARATORS-—TRAPS 


JAS. A. MURPHY & CO. INC. 


East High Street, Hamilton, Ohio 
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need Silicate of Soda? 


Cae PQ 


Complete line — Choose from our forty 
products, liquid and dry, (2Na,0:Si0.. to 
Na,0:3.75 Si0.)—a silicate for every need. 


Controlled quality—Careful checking 
of raw materials and the finished silicates 
insures uniform quality, shipment after 
shipment. With PQ silicate it is easier to 
maintain close control in your operations. 


Service —Whether you need information, 
test samples or prices, your requests are 
welcome. 


PHILADELPHIA QUARTZ COMPANY 
1125 Public Ledger Bidg., Philadelphia 6, Pa. 


PQ SOLUBLE SILICATES 
METSO DETERGENTS 


Trademarks Reg US Pat Off 
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obituaries 


Robert E. Belt, 75, secretary-treasurer 
of Malleable Founders’ Society from 
1920 to 1946, died July 24 at Lima, 
Ohio. Since his retirement from the 
society, Mr. Belt had continued his 
interest as vice president of Columbus 
Conveyor Co. 

Mr. Belt prepared cost accounting 
manuals for the malleable casting in- 
dustry and wrote the book Foundry 
Cost Accounting. 

Surviving are a daughter, Dr. Mar- 
garet Belt Busche of Lima, Ohio, three 
grandchildren, and two sisters. Mr. 
Belt was preceded in death three years 
ago by his wife, Jessie Rodgers Belt. 


Martin A. Dooley, 67, a vice-president 
and secretary of the Sterling Wheel- 
barrow Co., West Allis, Wis., died 
August 20 in Paris, France, of a heart 
attack. He had been traveling through 
Europe with his son, Father John 
Dooley. 

Mr. Dooley had been with Sterling 
for 33 years and was a director of the 
firm. He was also a director of the 
Loran foundry of West Allis. 

Surviving are a son end a daughter. 


Robert Boyd, 36, who operated the 
Boyd Pattern Shop, Marshall, Mich., 
died August 21 following an attack 
of amoebic dysentery. 

Mr. Boyd was educated at Michi- 
gan State College and then entered 
the Army. He saw extended service 
in both the Pacific and European 
theaters during World War II and 
was discharged as a captain. After 
the war he served in the Federal Bu- 
reau of Investigation for two years. 

He is survived by his parents and 
by his brother, Dave. 


Gerald Frink, president and general 
manager of the Washington Iron 
Works, Seattle, Wash., died July 10. 


Rocco J. Accetta, 48, passed away July 
11. He was treasurer of the White 
head Brass Foundry, Inc., Brooklyn, 
N.Y. 


Gottlieb Loesel, 56, a partner in the 
Albra Metal Foundry Co., Long _Is- 
land City, N.Y., died July 16. 


Death took two veteran employees of 
the Lunkenheimer Co., Cincinnati. 
Arthur F. Schmidt, 62, director of 
purchasing, died July 24. And was 





Controlled Feeding Means Low Cost 
Handling Of Bulk Materials 





with SYV7RONM 


VIBRATORY FEEDERS 


The most economical equipment ever devel- 
oped for handling slag, sand, clay, ore and 
chemicals at controllable speeds. Feed almost 
any bulk material from fine dust to heavy 
lumps—damp or dry—at rates from a few 
pounds to hundreds of tons per hour. Vibra- 
tory design eliminates mechanical wearing 
parts. Many Syntron Feeders show little sign 
of wear after years of continuous service on 
large production runs. Available in flat pan or 
tubular trough models according to your par- 
ticular needs. 





Other SYNTRON Equipment 
of proven dependable quality. 








SELENIUM RECTIFIERS 


For any product requiring a-c to d-c power 
conversion. Lower forward voltage drop means 
longer life. Sizes from small cartridge type up 
to 12” x 16” plate. 





ELECTRIC VIBRATORS 


Assure a free flow of stubborn materials 
through bins, hoppers and chutes. Neo 
arching, plugging or clogging. Rheostat 
controlled vibrations. 








HOPPER LEVEL SWITCHES 7 


For automatically maintaining the desired max- 
imum or minimum tevel of materials in bins 
or hoppers. 





Send today for complete catalogue—FREE 


SYNTRON COMPANY 





exinegeton Avenue Homer City. Penna 
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PP FOUNDRY « macuine equipment co. 


14919 SARANAC ROAD 


CLEVELAND 10, OHIO 





CONVEYORS: 
Apron Conveyors: 
Midwest — 36” x 120’ 
Palmer-Bee 21” x 5'6” 


Mold Conveyors: 


OVERHEAD CRANES: 
1 — 3 ton Bedford — 40’ span, 120’ runway. 
1— 3 ton Shepard — Monorail 25 HP, 550 DC. 


1—Chisholm Moore Cupola Charging with 200’ rail 550v 
3/60 


ANNEALING FURNACE: 


Loftus Engineering, Pusher type, gas fired, recirculating 
complete with all controls, overall dimensions: 45’ lg. x 10’ 


wide x 12’ high. 
TUMBLING MILLS: 


60” x 72” Ransohoff tumbling type wet cleaning mill, Serial 
No: 6318, drive 15 HP and bucket loader 5 HP 3/60/220. 


MAGNESIUM CLEANING CABINETS: 


7— Whirlpool Duplex, 8000 CFM, 100” wide x 65” deep x 
90” high. Buffalo exhausters—7% HP, 220/440/3/60. 


JOLT SQUEEZE STRIP MOLDING MACHINES: 
2— #724 Osborns 2— Model 24-54D Nicholls 


1 — Webb heavy duty 356’, 109 cars 32” x 39” 
1 — Link Belt 200’ Long, 35 cars 38” x 72” 


ASK FOR OUR 
COMPLETE 
LISTING NO. 956 











FOR SALE NOW: 


In Bellville, Ohio, 10 miles south of 
Mansfield a complete Gray tron 
Foundry with No. 7 Whiting cupola, 
18,000 sq. ft. with railroad siding. 











WE BUY AND SELL ONE PIECE OF EQUIP- 
MENT OR COMPLETE FOUNDRIES. 





WE CARRY ALL TYPES AND MAKES OF 
FOUNDRY EQUIPMENT IN STOCK. 





GUARANTEED USED FOUNDRY EQUIPMENT ... GLENVILLE 1-1222 
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TO OBTAIN HIGH QUALITY CASTINGS 


jo-Side Chill Bar 
@ Electrical 


x Density 


f = 
bronz 
be made between poi 





21 pp. 8 x 11 Paper Bound 10 Illustrations-Bibliography 
Non-Members $1.50 


AFS Members $1.00 


* modern castings 


Electrical Resistivity microhm-cm 





and 


determine what factors affect pressure 
tightness in copper-base alloys 


read 
MELT QUALITY AND PRESSURE 
TIGHTNESS OF COPPER-BASE ALLOYS 


Sponsored at Battelle Memorial Institute under su- 
pervision of the AFS Brass and Bronze Division’s 
Research Committee, this survey traces factors af- 
fecting melting quality and pressure tightness of 
copper-base alloys, especially red brass. Causes of 
unsoundness and methods available to avoid gassing 
are concisely covered. Suggestions on how to obtain 
high quality and pressure tight castings are includ- 

, as is a list summarizing recommended good 
foundry practice. This booklet is an invaluable ref- 
erence for foundrymen and metallurgists engaged 
in the production of copper-base alloys castings. 





American Foundrymen’s Society 
Golf and Wolf Roads 
Des Plaines, Illinois 


Place my order for ____ copies of MELT QUALITY & 
PRESSURE TIGHTNESS OF COPPER-BASE ALLOYS. 

















Remittance Enclosed ____. Send Invoice 
Name Ibis Fi dnaciecdes NE ie cniienicdiiskeabosaniaiaiee 
Company = utes 
Address eae ae 
City Zone State 





(AFS pays postage when remittance accompanies orders to 
U.S.A. and Canada) 








followed on July 25 by his associate, 
Harry A. Fox, 64, a buyer for the 
purchasing division. 


Arthur J. Boyer, 67, Philadelphia rep- 
resentative for E. F. Houghton & Co., 
died at his home August 20 after an 
illness of several months. 

Mr. Boyer was an active member 
of ASM, American Society of Lubri- 
cation Engineers, Germantown Cricket 
Club, and was past commander of 
the Ocean City Yacht Club. 

His wife, Pauline M.; two daught- 
ers; a sister; and three grandsons sur- 
vive. 


John J. Cleary, 66, vice-president, 
Sand Products Corp., Cleveland, 
passed away June 14 after being ill 
for several months. He was a member 
of the American Foundrymen’s Socie- 
ty and of the Old Timers Group of 
the Northeastern Ohio Chapter. 


August N. Farmer, 84, treasurer, Sand 
Products Corp., Cleveland, passed 
away June 23. 





Electrolytic Metal Cutting 


A process for the electrolytic cut- 
ting of metals with clean straight 
edges, free of mechanically im- 
posed stresses and with no metal 
lost by dust, shavings or metal 
burned away has been disclosed 
by the Atomic Energy Commission 
with the release of patents avail- 
able for industry use. 

The patent is applicable to met- 
als subject to electrolytic attack. 
Its apparatus consists of a tank 
containing the metal to be cut and 
mounted so that it rotates, the elec- 
trolyte, the cutting arm made of 
a central cutting electrode, two ex- 
terior robber electrodes separated 
by insulators, a means to adjust the 
cutting arm, circuitry to impress a 
potential between the cutting elec- 
trode and the robber electrodes, 
and a nozzle directing a flow of 
electrode against the cutting arm. 

Patent No. 2,739,935 was issued 
March 27, 1956 to G. L. Kehl and 
I. Moch, Jr. 








Now Where Was That? 


@ You will have no trouble 
locating articles in back is- 
sues if you write for the index 
to 1955 issues of MopERN 
CASTINGS. 




















Classified Advertising 


For Sale, Help Wanted, Personals, Engineering Service, etc., set solid 
- - 25¢ per word, 30 words ($7.50) minimum, prepaid. 


Positions Wanted . . 10c per word, 30 words ($3.00) minimum, prepaid. Box 
number, care of Modern Castings, counts as 10 additional words. 


Display Classified . . Based on per-column width, per inch . . 1-time, $18.00; 
6-time, $16.50 per insertion; 12-time, $15.00 per insertion; prepaid. 





Help Wanted, 








ASSISTANT CHIEF ENGINEER 
MAGNESIUM FOUNDRY 


We are a well established medium sized 
Chicago Foundry with an expanding oper- 
ation under an aggressive management 
group. 

We would like to receive a brief resume 
from you if you would like to join the 
management team. You should have ex- 
perience in the engineering of aircraft 
quality magnesium sand castings. You 
should also be able to handle liason work 
with customers regarding casting design 
and quality control problems. 

Salary will depend upon experience. 

All replies strictly confidential. 

Box C174, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Il. 














COREROOM FOREMAN 
MOLDING FOREMAN 
COREMAKERS 
MOLDERS 


A jobbing and captive foundry specializing in 
producing large and heavy castings has posi- 
tions available for Coreroom Foreman, Mold- 
ing Foreman, Coremakers and Molders. A 
rapidly expanding concern with excellent op- 
portunities for qualifying applicants. Located 
in the Upper Peninsula of Michigan. Must 
have experience producing large and heavy 
castings. Submit qualifications to: Box C164, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ill. 





FOUNDRY SUPERINTENDENT Medium size 
production jobbing gray iron foundry in South- 
ern Ohio needs qualified practical foundryman 
to take complete charge of all foundry opera- 
tions. Give full particulars in first letter in- 
cluding age, height, weight, experience, edu- 
cation, salary requirements and _ references. 
Box C175, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines. 








FACILITIES ENGINEER 

ME degree or equivalent. Jobbing or pro- 
duction foundry experience. Challenging 
assignments, advancement opportunities, 
good salary and benefits. Location—-New 
York State. Resume requested. Box (C173, 
MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Ill. 














CORE ROOM FOREMAN For large alloy 
foundry in Middlewest. Must be thoroughly 
experienced. Send complete resume to Box 
C178, MODERN CASTINGS, Golf and Wolf 
Reads, Des Plaines, Il. 





CHIEF METALLURGIST 


Chief Metallurgist of executive caliber by 
long established large ferrous foundry in 
Chicago-Milwaukee area. Prefer man of 
medium age, grounded in ferrous castings 
with administrative potential. Compatible 
circumstances and good opportunity. State 
salary. Will consider confidential. Our 
employees know of this advertisement. 
Please write Box C177 MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, 
Til. 














FOUNDRY TECHNICIAN OR QUALITY 
CONTROL ENGINEERING ASSISTANT 


Mechanized gray iron foundry in Ohio pro- 
ducing quality engineering jobbing castings. 
Applicant should have some technical back- 
ground, training or experience in one or more 
of the following fields—Metallurgy, Cupola 
Control, Sand Control, Gating and Risering. 
This position will offer many opportunities in 
increasing efficiency and control on all found- 
ry operations including practical research, de- 
velopment and application on new foundry 
processes such as shell process and CO, proc- 
ess. Karnings will be dependent on qualifica- 
tions and ability. Box C160, MODERN 
CASTINGS, Golf and Wolf Roads, Des 
Plaines, Ill. 





CLEANING ROOM FOREMAN For large alloy 
foundry in Middlewest. Must be experienced. 
Send complete resume to Box C180, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines, 
tl. 





FOUNDRY FOREMAN Large alloy foundry 
in Middlewest desires thoroughly experienced 
Foundry Foreman. Send Complete resume to 
Box C181, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ill. 





FOUNDRY FOREMAN For Southern Ohio 
gray iron foundry employing 90 men on pro- 
duction jobbing. Excellent opportunity for 
ambitious young man to supervise molding 
and coremaking. Send complete details in- 
cluding age, experience, salary desired, refer- 
ences, weight and height. C176, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines. 





PRODUCTION MANAGER Large sized alloy 
foundry in Middlewest desires Production Man- 
ager. Must be thoroughly experienced. Send 
complete resume to Box C178, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines, 
iil. 





POSITIONS WANTED 





DIRECTOR OF METALLURGICAL RE- 
SEARCH LABORATORY, Ph. D., 33, ten 
years experience in casting research and de- 
velopment. Experienced in setting up and 
carrying out an elfective research program 
Prefer west coast. Box C182, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 





Des Plaines, IIl. 


FOUNDRY SUPERINTENDENT WANTED 


This is an unusual opportunity for growth which 
must be filled with outside magnesium foundry 
experience, and we will consider only well-qualified 
men. You must be capable of commanding an ex- 
cellent salary (open to negotiation), based on your 
record. This is a modern magnesium sand foundry 
employing the latest methods of producing aircraft 
quality castings. It is located in a large Midwestern 
city, yet it is conveniently situated near new sub- 
urban communities. We will require full details in 
your reply. A personal interview will be arranged, 
at your convenience and transportation will be paid. 
Your reply will be completely confidential. All plant 
personnel know of this advertisement. Address Box 
C183, MODERN CASTINGS, Golf and Wolf Roads, 











Des Plaines, Ill. 





FOUNDRY ENGINEER 


needed for modern high alloy stainless facility. $8,000 to $12,000 
for a qualified person to develop operational sequences, prepare 
specifications and establish rigid quality controls. Fringe benefits 
equal to the best in the field. Job located in Middle Atlantic 
States. Include present salary, education and work experience in 


resume. Box C172, MODERN CASTINGS, Golf and Wolf Roads, 














FOR SALE 


ENGINEERING SERVICE 











FOR SALE DIETERT CORE TEST 
EQUIPMENT 


Includes late model oven, motor drive sand 
Tensile strength machine, sand specimen 
rammer with foot operated stand. All ac- 
cessories included. Equipment like new 


Inspect in Chicago. Box C171, MODERN 
CASTINGS, Golf and Wolf Roads, Des 
Planes, Ill. 











MOLDING MACHINE: Herman 60002 capac- 


ity, jolt-roll-draw in operating condition 
$2,900.00 FOB Pottstown Machine Co., Potts- 
town, Pa. (H. H. Houston) 15° to any estab- 


lished dealer. 





FURNACES FOR SALE 

10 used Heat Treating Furnaces, and two 
7-ton gantry cranes, good condition, priced 
to sell. 


BAER STEEL PRODUCTS, INC. 
Box 1428 
Boise, Idaho 


EARL E. WOODLIFF, 
Foundry Sand Engineer. 
Consulting . . . Testing. 
14611 Fenkell (5-Mile Rd.) 
Detroit 27, Mich. 
Res. Phone Vermont 5-8724 


SESSIONS ENGINEERING CO. 
Consulting Foundry Engineers 
Modernization, Processing Layouts 
Cost Reduction Quality Control 
Product—Machine Design 
Architectural Design 


One North La Salle St., Chicago 2, TI. 





MATERIALS HANDLING COST REDUCTION 

A preliminary survey without charge will de- 

termine the potential savings a J the cost 
We Invite Your Inquiry 


Gemar Associates 


CONSULTING 
MATERIALS HANDLING ENGINEERS 


Greenwich Connecticut 
Over 20 years experience 
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Improve the Structure of Cast Iron 





UNALLOYED IRON.. 


~% 


STABILIZED PEARLITE 





Figure 1. This micrograph (nital etch x 250) shows a critical sec- 
tion in the bore of an automotive cylinder. The section is made of 
unalloyed iron containing 3.24 per cent carbon and 2.12 per cent 
silicon. Note the large white areas of ferrite which make the 
cylinder soft and subject to failure by wear and scuffing. 





Figure 2. Here is the same location in a similar cylinder made 
of chromium iron. The iron contained 3.24 per cent carbon. 2.45 
per cent silicon, and 0.51 per cent chromium. You can see that the 
addition of chromium has produced a fine-grained pearlitic struc- 
ture which is resistant to wear and heat. 





Today, high-quality iron castings must meet specifica- 
tions calling for specific microstructures, especially in 
critical sections where failure is most likely to occur. For 
the foundryman who must guarantee a pearlitic structure 
in castings subject to wear, heat, and abrasion, chromium 
is an indispensable alloying element. 

Unalloyed iron may show wide variations in microstruc- 
ture in the same casting, especially in sections subject to 
rapid cooling. These sections will usually contain large 
quantities of ferrite, as shown in Fig. 1. Addition of as little 
as 0.25 to 0.50 per cent chromium, however, will prevent 








the formation of ferrite, giving a stable pearlitic structure, 
as shown in Fig. 2. These stabilized chromium irons are 
widely-used in castings for heavy-duty automotive engines. 

ELECTROMET produces a complete line of chromium alloys 
for use in structure control of cast iron. For ladle additions, 
ELECTROMET makes several grades of ferrochrome and 
ferrosilicon-chrome. When chromium is added to the 
cupola, foundrymen may use “EM” chromium briquets. For 
complete information about these chromium alloys, as well 
as technical assistance in their use, contact your nearest 
ELECTROMET office. 


Electro Metallurgical Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street [Iq New York 17, N. Y. 


OFFICES: Birmingham « Chicago « Cleveland « Detroit 
Houston « Los Angeles * New York « Pittsburgh « San Francisco 


In Canada: Electro Metallurgical Company, Division 
of Union Carbide Canada Limited, Welland, Ontario 


The terms “Electromet’’ and “EM” are registered trade-marks of Union Carbide and Carbon Corporation. 
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Carbide Cermets Studied 


High temperature-resistant ma- 
terials research sponsored by the 
Air Force has included studies of 
carbide cermet and oxide type 
ceramic bodies and an investigation 
of thermal shock. Results are con- 
tained in a 97-page report, Refrac- 
tory Materials for Use in High 
Temperature Areas of Aircraft, 
which may be obtained from OTS, 
U. S. Department of Commerce, 
Washington 25, price $2.50. Oxide- 
type ceramic bodies were submitted 
to tests intended to improve the 
properties of aluminum titanate 


bodies. 








NEW PRODUCT IDEAS 
FOR THE CO. PROCESS 


A number of proven products for the COs “STEVENS PRODUCTS FOR THE CO, PROCESS.” 


process, that will improve cores and molds, This bulletin gives complete information 
cut costs and promote casting quality are on the subject of release agents, core pastes, 
now being manufactured by Stevens. mudding compounds, core and mold coat- 


If you are now using, or are interested ings, collapsibility additives and binders for 
in, the latest foundry development, the CO2 the COs process. Write FREDERIC B. 


(carbon dioxide) process, write today for STEVENS, INC., 1804 Eighteenth Street, 


the new Stevens Technical Bulletin FA-130, Detroit 16, Michigan. 


STEVILNS 


BRANCHES: BUFFALO + INDIANAPOLIS » NEW HAVEN 
EVERYTHING FOR A FOUNDRY 
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ALUMINUM ALLOYS 


DEPENDABLE . . . because they are tough, corrosion resistant, dimensionally stable 


The Apex Ternalloy series gives you quality ingot with good fluidity, proper grain size 
and superior castability. Highly trained metallurgists use the latest technological equip- 
ment to assure quality production. A modern electronic Quantometer delivers a complete 
composition analysis in less than a minute, allows a continuing composition check 
throughout the melting and refining process. 


ECONOMICAL . . . because they require no heat treatment 


The Apex Ternalloy series gives you mechanical properties superior to most heat treated 
alloys—without the expense and multiple handling involved in heat treating. Ease of ma- 
chining, polishing, plating are economical features “built in” the Ternalloy series for you. 


VERSATILE . . . because there are four Ternalloy choices 


The Apex Ternalloy series gives you a choice based upon your specific product require- 
ments and the foundry process—sand, permanent mold, or plaster. 


Send without obligation for 
Apex Ternalloys booklet 
showing as-cast properties, 
compositions, effect of room 
temperature aging, other 
features. Address Apex 
Smelting Company, 2537 W. 
Taylor St., Chicago 12, Ill. 
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